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Warm-up: Dynamical phase transition in the Lipkin model

t > 0

g
g0 = 0

ferromagn. GS

Dy. Ferro. Phase Dy. Demagn. PhaseDy. critical point
g > gdycg < gdyc g = gdyc

S(↵) ⌘
X

i

�(↵)
i



Warm-up: Dynamical phase transition in the Lipkin model

t > 0

g
g0 = 0

ferromagn. GS

Dy. Ferro. Phase Dy. Demagn. PhaseDy. critical point
g > gdycg < gdyc g = gdyc

S(↵) ⌘
X

i

�(↵)
i

In the thermodynamic limit, mean-field 
exactly solves the Lipkin model;
just two classical equations of motion 
for the polar angles on the Bloch sphere 
spanned by ~S(t)

~S(t)



Warm-up: Dynamical phase transition in the Lipkin model

t > 0

g
g0 = 0

ferromagn. GS

Dy. Ferro. Phase Dy. Demagn. PhaseDy. critical point
g > gdycg < gdyc g = gdyc

S(↵) ⌘
X

i

�(↵)
i

In the thermodynamic limit, mean-field 
exactly solves the Lipkin model;
just two classical equations of motion 
for the polar angles on the Bloch sphere 
spanned by ~S(t)

~S(t)

m(↵) = S(↵)/N

[m
x

,m
y

] = im
z

/N
<latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit><latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit><latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit><latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit>



Warm-up: Dynamical phase transition in the Lipkin model

t > 0

g
g0 = 0

ferromagn. GS

Dy. Ferro. Phase Dy. Demagn. PhaseDy. critical point
g > gdycg < gdyc g = gdyc

S(↵) ⌘
X

i

�(↵)
i

In the thermodynamic limit, mean-field 
exactly solves the Lipkin model;
just two classical equations of motion 
for the polar angles on the Bloch sphere 
spanned by ~S(t)

~S(t)

m(↵) = S(↵)/N

[m
x

,m
y

] = im
z

/N
<latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit><latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit><latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit><latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit>

N ! 1
<latexit sha1_base64="egPHECUbZ/0CInZaaphPkdyzGvc=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FL56kgrHFJpTNdtMu3eyG3YkQQv+FFw8qXv053vw3btsctPpg4PHeDDPzolRwA6775VSWlldW16rrtY3Nre2d+u7evVGZpsynSijdjYhhgkvmAwfBuqlmJIkE60Tjq6nfeWTacCXvIE9ZmJCh5DGnBKz0cBOACriMIe/XG27TnQH/JV5JGqhEu1//DAaKZgmTQAUxpue5KYQF0cCpYJNakBmWEjomQ9azVJKEmbCYXTzBR1YZ4FhpWxLwTP05UZDEmDyJbGdCYGQWvan4n9fLID4PCy7TDJik80VxJjAoPH0fD7hmFERuCaGa21sxHRFNKNiQajYEb/Hlv8Q/aV40vdvTRuuyTKOKDtAhOkYeOkMtdI3ayEcUSfSEXtCrY5xn5815n7dWnHJmH/2C8/ENJfqQxQ==</latexit><latexit sha1_base64="egPHECUbZ/0CInZaaphPkdyzGvc=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FL56kgrHFJpTNdtMu3eyG3YkQQv+FFw8qXv053vw3btsctPpg4PHeDDPzolRwA6775VSWlldW16rrtY3Nre2d+u7evVGZpsynSijdjYhhgkvmAwfBuqlmJIkE60Tjq6nfeWTacCXvIE9ZmJCh5DGnBKz0cBOACriMIe/XG27TnQH/JV5JGqhEu1//DAaKZgmTQAUxpue5KYQF0cCpYJNakBmWEjomQ9azVJKEmbCYXTzBR1YZ4FhpWxLwTP05UZDEmDyJbGdCYGQWvan4n9fLID4PCy7TDJik80VxJjAoPH0fD7hmFERuCaGa21sxHRFNKNiQajYEb/Hlv8Q/aV40vdvTRuuyTKOKDtAhOkYeOkMtdI3ayEcUSfSEXtCrY5xn5815n7dWnHJmH/2C8/ENJfqQxQ==</latexit><latexit sha1_base64="egPHECUbZ/0CInZaaphPkdyzGvc=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FL56kgrHFJpTNdtMu3eyG3YkQQv+FFw8qXv053vw3btsctPpg4PHeDDPzolRwA6775VSWlldW16rrtY3Nre2d+u7evVGZpsynSijdjYhhgkvmAwfBuqlmJIkE60Tjq6nfeWTacCXvIE9ZmJCh5DGnBKz0cBOACriMIe/XG27TnQH/JV5JGqhEu1//DAaKZgmTQAUxpue5KYQF0cCpYJNakBmWEjomQ9azVJKEmbCYXTzBR1YZ4FhpWxLwTP05UZDEmDyJbGdCYGQWvan4n9fLID4PCy7TDJik80VxJjAoPH0fD7hmFERuCaGa21sxHRFNKNiQajYEb/Hlv8Q/aV40vdvTRuuyTKOKDtAhOkYeOkMtdI3ayEcUSfSEXtCrY5xn5815n7dWnHJmH/2C8/ENJfqQxQ==</latexit><latexit sha1_base64="egPHECUbZ/0CInZaaphPkdyzGvc=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FL56kgrHFJpTNdtMu3eyG3YkQQv+FFw8qXv053vw3btsctPpg4PHeDDPzolRwA6775VSWlldW16rrtY3Nre2d+u7evVGZpsynSijdjYhhgkvmAwfBuqlmJIkE60Tjq6nfeWTacCXvIE9ZmJCh5DGnBKz0cBOACriMIe/XG27TnQH/JV5JGqhEu1//DAaKZgmTQAUxpue5KYQF0cCpYJNakBmWEjomQ9azVJKEmbCYXTzBR1YZ4FhpWxLwTP05UZDEmDyJbGdCYGQWvan4n9fLID4PCy7TDJik80VxJjAoPH0fD7hmFERuCaGa21sxHRFNKNiQajYEb/Hlv8Q/aV40vdvTRuuyTKOKDtAhOkYeOkMtdI3ayEcUSfSEXtCrY5xn5815n7dWnHJmH/2C8/ENJfqQxQ==</latexit>



Warm-up: Dynamical phase transition in the Lipkin model

t > 0

g
g0 = 0

ferromagn. GS

Dy. Ferro. Phase Dy. Demagn. PhaseDy. critical point
g > gdycg < gdyc g = gdyc

TIME-AVERAGED
ORDER PARAMETER

gdyc

S(↵) ⌘
X

i

�(↵)
i

In the thermodynamic limit, mean-field 
exactly solves the Lipkin model;
just two classical equations of motion 
for the polar angles on the Bloch sphere 
spanned by ~S(t)

~S(t)

m(↵) = S(↵)/N

[m
x

,m
y

] = im
z

/N
<latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit><latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit><latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit><latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit>

N ! 1
<latexit sha1_base64="egPHECUbZ/0CInZaaphPkdyzGvc=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FL56kgrHFJpTNdtMu3eyG3YkQQv+FFw8qXv053vw3btsctPpg4PHeDDPzolRwA6775VSWlldW16rrtY3Nre2d+u7evVGZpsynSijdjYhhgkvmAwfBuqlmJIkE60Tjq6nfeWTacCXvIE9ZmJCh5DGnBKz0cBOACriMIe/XG27TnQH/JV5JGqhEu1//DAaKZgmTQAUxpue5KYQF0cCpYJNakBmWEjomQ9azVJKEmbCYXTzBR1YZ4FhpWxLwTP05UZDEmDyJbGdCYGQWvan4n9fLID4PCy7TDJik80VxJjAoPH0fD7hmFERuCaGa21sxHRFNKNiQajYEb/Hlv8Q/aV40vdvTRuuyTKOKDtAhOkYeOkMtdI3ayEcUSfSEXtCrY5xn5815n7dWnHJmH/2C8/ENJfqQxQ==</latexit><latexit sha1_base64="egPHECUbZ/0CInZaaphPkdyzGvc=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FL56kgrHFJpTNdtMu3eyG3YkQQv+FFw8qXv053vw3btsctPpg4PHeDDPzolRwA6775VSWlldW16rrtY3Nre2d+u7evVGZpsynSijdjYhhgkvmAwfBuqlmJIkE60Tjq6nfeWTacCXvIE9ZmJCh5DGnBKz0cBOACriMIe/XG27TnQH/JV5JGqhEu1//DAaKZgmTQAUxpue5KYQF0cCpYJNakBmWEjomQ9azVJKEmbCYXTzBR1YZ4FhpWxLwTP05UZDEmDyJbGdCYGQWvan4n9fLID4PCy7TDJik80VxJjAoPH0fD7hmFERuCaGa21sxHRFNKNiQajYEb/Hlv8Q/aV40vdvTRuuyTKOKDtAhOkYeOkMtdI3ayEcUSfSEXtCrY5xn5815n7dWnHJmH/2C8/ENJfqQxQ==</latexit><latexit sha1_base64="egPHECUbZ/0CInZaaphPkdyzGvc=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FL56kgrHFJpTNdtMu3eyG3YkQQv+FFw8qXv053vw3btsctPpg4PHeDDPzolRwA6775VSWlldW16rrtY3Nre2d+u7evVGZpsynSijdjYhhgkvmAwfBuqlmJIkE60Tjq6nfeWTacCXvIE9ZmJCh5DGnBKz0cBOACriMIe/XG27TnQH/JV5JGqhEu1//DAaKZgmTQAUxpue5KYQF0cCpYJNakBmWEjomQ9azVJKEmbCYXTzBR1YZ4FhpWxLwTP05UZDEmDyJbGdCYGQWvan4n9fLID4PCy7TDJik80VxJjAoPH0fD7hmFERuCaGa21sxHRFNKNiQajYEb/Hlv8Q/aV40vdvTRuuyTKOKDtAhOkYeOkMtdI3ayEcUSfSEXtCrY5xn5815n7dWnHJmH/2C8/ENJfqQxQ==</latexit><latexit sha1_base64="egPHECUbZ/0CInZaaphPkdyzGvc=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FL56kgrHFJpTNdtMu3eyG3YkQQv+FFw8qXv053vw3btsctPpg4PHeDDPzolRwA6775VSWlldW16rrtY3Nre2d+u7evVGZpsynSijdjYhhgkvmAwfBuqlmJIkE60Tjq6nfeWTacCXvIE9ZmJCh5DGnBKz0cBOACriMIe/XG27TnQH/JV5JGqhEu1//DAaKZgmTQAUxpue5KYQF0cCpYJNakBmWEjomQ9azVJKEmbCYXTzBR1YZ4FhpWxLwTP05UZDEmDyJbGdCYGQWvan4n9fLID4PCy7TDJik80VxJjAoPH0fD7hmFERuCaGa21sxHRFNKNiQajYEb/Hlv8Q/aV40vdvTRuuyTKOKDtAhOkYeOkMtdI3ayEcUSfSEXtCrY5xn5815n7dWnHJmH/2C8/ENJfqQxQ==</latexit>



Experiment @ C. Monroe’s lab with trapped ion spins (Nature ’17)

Jij '
J0

|i� j|↵
<latexit sha1_base64="wCRfm2gY+i9uLoi+EOwmX0bSNNY=">AAACDnicbVA9T8MwEHX4LOUrwMhiUYFYqBKEBGwVLKhTkQit1JTIcZ3WrZ0E20Gq0vwDFv4KCwMgVmY2/g1umwFannTS03t3urvnx4xKZVnfxtz8wuLScmGluLq2vrFpbm3fyigRmDg4YpFo+EgSRkPiKKoYacSCIO4zUvf7lyO//kCEpFF4owYxaXHUCWlAMVJa8syDqpfSXuZKysk9dAOBcFr1rCwd0qPe8M5FLO6iDHpmySpbY8BZYuekBHLUPPPLbUc44SRUmCEpm7YVq1aKhKKYkazoJpLECPdRhzQ1DREnspWO/8ngvlbaMIiErlDBsfp7IkVcygH3dSdHqiunvZH4n9dMVHDWSmkYJ4qEeLIoSBhUERyFA9tUEKzYQBOEBdW3QtxFOhOlIyzqEOzpl2eJc1w+L9vXJ6XKRZ5GAeyCPXAIbHAKKuAK1IADMHgEz+AVvBlPxovxbnxMWueMfGYH/IHx+QOvrJyj</latexit><latexit sha1_base64="wCRfm2gY+i9uLoi+EOwmX0bSNNY=">AAACDnicbVA9T8MwEHX4LOUrwMhiUYFYqBKEBGwVLKhTkQit1JTIcZ3WrZ0E20Gq0vwDFv4KCwMgVmY2/g1umwFannTS03t3urvnx4xKZVnfxtz8wuLScmGluLq2vrFpbm3fyigRmDg4YpFo+EgSRkPiKKoYacSCIO4zUvf7lyO//kCEpFF4owYxaXHUCWlAMVJa8syDqpfSXuZKysk9dAOBcFr1rCwd0qPe8M5FLO6iDHpmySpbY8BZYuekBHLUPPPLbUc44SRUmCEpm7YVq1aKhKKYkazoJpLECPdRhzQ1DREnspWO/8ngvlbaMIiErlDBsfp7IkVcygH3dSdHqiunvZH4n9dMVHDWSmkYJ4qEeLIoSBhUERyFA9tUEKzYQBOEBdW3QtxFOhOlIyzqEOzpl2eJc1w+L9vXJ6XKRZ5GAeyCPXAIbHAKKuAK1IADMHgEz+AVvBlPxovxbnxMWueMfGYH/IHx+QOvrJyj</latexit><latexit sha1_base64="wCRfm2gY+i9uLoi+EOwmX0bSNNY=">AAACDnicbVA9T8MwEHX4LOUrwMhiUYFYqBKEBGwVLKhTkQit1JTIcZ3WrZ0E20Gq0vwDFv4KCwMgVmY2/g1umwFannTS03t3urvnx4xKZVnfxtz8wuLScmGluLq2vrFpbm3fyigRmDg4YpFo+EgSRkPiKKoYacSCIO4zUvf7lyO//kCEpFF4owYxaXHUCWlAMVJa8syDqpfSXuZKysk9dAOBcFr1rCwd0qPe8M5FLO6iDHpmySpbY8BZYuekBHLUPPPLbUc44SRUmCEpm7YVq1aKhKKYkazoJpLECPdRhzQ1DREnspWO/8ngvlbaMIiErlDBsfp7IkVcygH3dSdHqiunvZH4n9dMVHDWSmkYJ4qEeLIoSBhUERyFA9tUEKzYQBOEBdW3QtxFOhOlIyzqEOzpl2eJc1w+L9vXJ6XKRZ5GAeyCPXAIbHAKKuAK1IADMHgEz+AVvBlPxovxbnxMWueMfGYH/IHx+QOvrJyj</latexit><latexit sha1_base64="wCRfm2gY+i9uLoi+EOwmX0bSNNY=">AAACDnicbVA9T8MwEHX4LOUrwMhiUYFYqBKEBGwVLKhTkQit1JTIcZ3WrZ0E20Gq0vwDFv4KCwMgVmY2/g1umwFannTS03t3urvnx4xKZVnfxtz8wuLScmGluLq2vrFpbm3fyigRmDg4YpFo+EgSRkPiKKoYacSCIO4zUvf7lyO//kCEpFF4owYxaXHUCWlAMVJa8syDqpfSXuZKysk9dAOBcFr1rCwd0qPe8M5FLO6iDHpmySpbY8BZYuekBHLUPPPLbUc44SRUmCEpm7YVq1aKhKKYkazoJpLECPdRhzQ1DREnspWO/8ngvlbaMIiErlDBsfp7IkVcygH3dSdHqiunvZH4n9dMVHDWSmkYJ4qEeLIoSBhUERyFA9tUEKzYQBOEBdW3QtxFOhOlIyzqEOzpl2eJc1w+L9vXJ6XKRZ5GAeyCPXAIbHAKKuAK1IADMHgEz+AVvBlPxovxbnxMWueMfGYH/IHx+QOvrJyj</latexit>

0.8 < ↵ < 1
<latexit sha1_base64="bL5DyM8Ge7zWX4TeVUHNRE+qpbU=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsEIPRS8eKxhbaELZbDft0s1m2d0IpfRvePGg4tVf481/47bNQVsfDDzem2FmXiw508bzvp3S2vrG5lZ5u7Kzu7d/UD08etRZrggNSMYz1YmxppwJGhhmOO1IRXEac9qOR7czv/1ElWaZeDBjSaMUDwRLGMHGSqHn1hsh5nKIG36vWvNcbw60SvyC1KBAq1f9CvsZyVMqDOFY667vSRNNsDKMcDqthLmmEpMRHtCupQKnVEeT+c1TdGaVPkoyZUsYNFd/T0xwqvU4jW1nis1QL3sz8T+vm5ukHk2YkLmhgiwWJTlHJkOzAFCfKUoMH1uCiWL2VkSGWGFibEwVG4K//PIqCS7ca9e/v6w1b4o0ynACp3AOPlxBE+6gBQEQkPAMr/Dm5M6L8+58LFpLTjFzDH/gfP4AxLOQZw==</latexit><latexit sha1_base64="bL5DyM8Ge7zWX4TeVUHNRE+qpbU=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsEIPRS8eKxhbaELZbDft0s1m2d0IpfRvePGg4tVf481/47bNQVsfDDzem2FmXiw508bzvp3S2vrG5lZ5u7Kzu7d/UD08etRZrggNSMYz1YmxppwJGhhmOO1IRXEac9qOR7czv/1ElWaZeDBjSaMUDwRLGMHGSqHn1hsh5nKIG36vWvNcbw60SvyC1KBAq1f9CvsZyVMqDOFY667vSRNNsDKMcDqthLmmEpMRHtCupQKnVEeT+c1TdGaVPkoyZUsYNFd/T0xwqvU4jW1nis1QL3sz8T+vm5ukHk2YkLmhgiwWJTlHJkOzAFCfKUoMH1uCiWL2VkSGWGFibEwVG4K//PIqCS7ca9e/v6w1b4o0ynACp3AOPlxBE+6gBQEQkPAMr/Dm5M6L8+58LFpLTjFzDH/gfP4AxLOQZw==</latexit><latexit sha1_base64="bL5DyM8Ge7zWX4TeVUHNRE+qpbU=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsEIPRS8eKxhbaELZbDft0s1m2d0IpfRvePGg4tVf481/47bNQVsfDDzem2FmXiw508bzvp3S2vrG5lZ5u7Kzu7d/UD08etRZrggNSMYz1YmxppwJGhhmOO1IRXEac9qOR7czv/1ElWaZeDBjSaMUDwRLGMHGSqHn1hsh5nKIG36vWvNcbw60SvyC1KBAq1f9CvsZyVMqDOFY667vSRNNsDKMcDqthLmmEpMRHtCupQKnVEeT+c1TdGaVPkoyZUsYNFd/T0xwqvU4jW1nis1QL3sz8T+vm5ukHk2YkLmhgiwWJTlHJkOzAFCfKUoMH1uCiWL2VkSGWGFibEwVG4K//PIqCS7ca9e/v6w1b4o0ynACp3AOPlxBE+6gBQEQkPAMr/Dm5M6L8+58LFpLTjFzDH/gfP4AxLOQZw==</latexit><latexit sha1_base64="bL5DyM8Ge7zWX4TeVUHNRE+qpbU=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsEIPRS8eKxhbaELZbDft0s1m2d0IpfRvePGg4tVf481/47bNQVsfDDzem2FmXiw508bzvp3S2vrG5lZ5u7Kzu7d/UD08etRZrggNSMYz1YmxppwJGhhmOO1IRXEac9qOR7czv/1ElWaZeDBjSaMUDwRLGMHGSqHn1hsh5nKIG36vWvNcbw60SvyC1KBAq1f9CvsZyVMqDOFY667vSRNNsDKMcDqthLmmEpMRHtCupQKnVEeT+c1TdGaVPkoyZUsYNFd/T0xwqvU4jW1nis1QL3sz8T+vm5ukHk2YkLmhgiwWJTlHJkOzAFCfKUoMH1uCiWL2VkSGWGFibEwVG4K//PIqCS7ca9e/v6w1b4o0ynACp3AOPlxBE+6gBQEQkPAMr/Dm5M6L8+58LFpLTjFzDH/gfP4AxLOQZw==</latexit>



Experiment @ C. Monroe’s lab with trapped ion spins (Nature ’17)

DPT with ultracold fermions 
S. Smale, P. He, B. Olsen, K. Jackson, H. Sharum, 

S. Trotzky, JM, A. M. Rey, J. Thywissen, ArXiv 1806.11044 (2018)

H = J
X

i,j

�+
i �

�
j +

X

i

hi�
z
i

Jij '
J0

|i� j|↵
<latexit sha1_base64="wCRfm2gY+i9uLoi+EOwmX0bSNNY=">AAACDnicbVA9T8MwEHX4LOUrwMhiUYFYqBKEBGwVLKhTkQit1JTIcZ3WrZ0E20Gq0vwDFv4KCwMgVmY2/g1umwFannTS03t3urvnx4xKZVnfxtz8wuLScmGluLq2vrFpbm3fyigRmDg4YpFo+EgSRkPiKKoYacSCIO4zUvf7lyO//kCEpFF4owYxaXHUCWlAMVJa8syDqpfSXuZKysk9dAOBcFr1rCwd0qPe8M5FLO6iDHpmySpbY8BZYuekBHLUPPPLbUc44SRUmCEpm7YVq1aKhKKYkazoJpLECPdRhzQ1DREnspWO/8ngvlbaMIiErlDBsfp7IkVcygH3dSdHqiunvZH4n9dMVHDWSmkYJ4qEeLIoSBhUERyFA9tUEKzYQBOEBdW3QtxFOhOlIyzqEOzpl2eJc1w+L9vXJ6XKRZ5GAeyCPXAIbHAKKuAK1IADMHgEz+AVvBlPxovxbnxMWueMfGYH/IHx+QOvrJyj</latexit><latexit sha1_base64="wCRfm2gY+i9uLoi+EOwmX0bSNNY=">AAACDnicbVA9T8MwEHX4LOUrwMhiUYFYqBKEBGwVLKhTkQit1JTIcZ3WrZ0E20Gq0vwDFv4KCwMgVmY2/g1umwFannTS03t3urvnx4xKZVnfxtz8wuLScmGluLq2vrFpbm3fyigRmDg4YpFo+EgSRkPiKKoYacSCIO4zUvf7lyO//kCEpFF4owYxaXHUCWlAMVJa8syDqpfSXuZKysk9dAOBcFr1rCwd0qPe8M5FLO6iDHpmySpbY8BZYuekBHLUPPPLbUc44SRUmCEpm7YVq1aKhKKYkazoJpLECPdRhzQ1DREnspWO/8ngvlbaMIiErlDBsfp7IkVcygH3dSdHqiunvZH4n9dMVHDWSmkYJ4qEeLIoSBhUERyFA9tUEKzYQBOEBdW3QtxFOhOlIyzqEOzpl2eJc1w+L9vXJ6XKRZ5GAeyCPXAIbHAKKuAK1IADMHgEz+AVvBlPxovxbnxMWueMfGYH/IHx+QOvrJyj</latexit><latexit sha1_base64="wCRfm2gY+i9uLoi+EOwmX0bSNNY=">AAACDnicbVA9T8MwEHX4LOUrwMhiUYFYqBKEBGwVLKhTkQit1JTIcZ3WrZ0E20Gq0vwDFv4KCwMgVmY2/g1umwFannTS03t3urvnx4xKZVnfxtz8wuLScmGluLq2vrFpbm3fyigRmDg4YpFo+EgSRkPiKKoYacSCIO4zUvf7lyO//kCEpFF4owYxaXHUCWlAMVJa8syDqpfSXuZKysk9dAOBcFr1rCwd0qPe8M5FLO6iDHpmySpbY8BZYuekBHLUPPPLbUc44SRUmCEpm7YVq1aKhKKYkazoJpLECPdRhzQ1DREnspWO/8ngvlbaMIiErlDBsfp7IkVcygH3dSdHqiunvZH4n9dMVHDWSmkYJ4qEeLIoSBhUERyFA9tUEKzYQBOEBdW3QtxFOhOlIyzqEOzpl2eJc1w+L9vXJ6XKRZ5GAeyCPXAIbHAKKuAK1IADMHgEz+AVvBlPxovxbnxMWueMfGYH/IHx+QOvrJyj</latexit><latexit sha1_base64="wCRfm2gY+i9uLoi+EOwmX0bSNNY=">AAACDnicbVA9T8MwEHX4LOUrwMhiUYFYqBKEBGwVLKhTkQit1JTIcZ3WrZ0E20Gq0vwDFv4KCwMgVmY2/g1umwFannTS03t3urvnx4xKZVnfxtz8wuLScmGluLq2vrFpbm3fyigRmDg4YpFo+EgSRkPiKKoYacSCIO4zUvf7lyO//kCEpFF4owYxaXHUCWlAMVJa8syDqpfSXuZKysk9dAOBcFr1rCwd0qPe8M5FLO6iDHpmySpbY8BZYuekBHLUPPPLbUc44SRUmCEpm7YVq1aKhKKYkazoJpLECPdRhzQ1DREnspWO/8ngvlbaMIiErlDBsfp7IkVcygH3dSdHqiunvZH4n9dMVHDWSmkYJ4qEeLIoSBhUERyFA9tUEKzYQBOEBdW3QtxFOhOlIyzqEOzpl2eJc1w+L9vXJ6XKRZ5GAeyCPXAIbHAKKuAK1IADMHgEz+AVvBlPxovxbnxMWueMfGYH/IHx+QOvrJyj</latexit>

0.8 < ↵ < 1
<latexit sha1_base64="bL5DyM8Ge7zWX4TeVUHNRE+qpbU=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsEIPRS8eKxhbaELZbDft0s1m2d0IpfRvePGg4tVf481/47bNQVsfDDzem2FmXiw508bzvp3S2vrG5lZ5u7Kzu7d/UD08etRZrggNSMYz1YmxppwJGhhmOO1IRXEac9qOR7czv/1ElWaZeDBjSaMUDwRLGMHGSqHn1hsh5nKIG36vWvNcbw60SvyC1KBAq1f9CvsZyVMqDOFY667vSRNNsDKMcDqthLmmEpMRHtCupQKnVEeT+c1TdGaVPkoyZUsYNFd/T0xwqvU4jW1nis1QL3sz8T+vm5ukHk2YkLmhgiwWJTlHJkOzAFCfKUoMH1uCiWL2VkSGWGFibEwVG4K//PIqCS7ca9e/v6w1b4o0ynACp3AOPlxBE+6gBQEQkPAMr/Dm5M6L8+58LFpLTjFzDH/gfP4AxLOQZw==</latexit><latexit sha1_base64="bL5DyM8Ge7zWX4TeVUHNRE+qpbU=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsEIPRS8eKxhbaELZbDft0s1m2d0IpfRvePGg4tVf481/47bNQVsfDDzem2FmXiw508bzvp3S2vrG5lZ5u7Kzu7d/UD08etRZrggNSMYz1YmxppwJGhhmOO1IRXEac9qOR7czv/1ElWaZeDBjSaMUDwRLGMHGSqHn1hsh5nKIG36vWvNcbw60SvyC1KBAq1f9CvsZyVMqDOFY667vSRNNsDKMcDqthLmmEpMRHtCupQKnVEeT+c1TdGaVPkoyZUsYNFd/T0xwqvU4jW1nis1QL3sz8T+vm5ukHk2YkLmhgiwWJTlHJkOzAFCfKUoMH1uCiWL2VkSGWGFibEwVG4K//PIqCS7ca9e/v6w1b4o0ynACp3AOPlxBE+6gBQEQkPAMr/Dm5M6L8+58LFpLTjFzDH/gfP4AxLOQZw==</latexit><latexit sha1_base64="bL5DyM8Ge7zWX4TeVUHNRE+qpbU=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsEIPRS8eKxhbaELZbDft0s1m2d0IpfRvePGg4tVf481/47bNQVsfDDzem2FmXiw508bzvp3S2vrG5lZ5u7Kzu7d/UD08etRZrggNSMYz1YmxppwJGhhmOO1IRXEac9qOR7czv/1ElWaZeDBjSaMUDwRLGMHGSqHn1hsh5nKIG36vWvNcbw60SvyC1KBAq1f9CvsZyVMqDOFY667vSRNNsDKMcDqthLmmEpMRHtCupQKnVEeT+c1TdGaVPkoyZUsYNFd/T0xwqvU4jW1nis1QL3sz8T+vm5ukHk2YkLmhgiwWJTlHJkOzAFCfKUoMH1uCiWL2VkSGWGFibEwVG4K//PIqCS7ca9e/v6w1b4o0ynACp3AOPlxBE+6gBQEQkPAMr/Dm5M6L8+58LFpLTjFzDH/gfP4AxLOQZw==</latexit><latexit sha1_base64="bL5DyM8Ge7zWX4TeVUHNRE+qpbU=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0hEsEIPRS8eKxhbaELZbDft0s1m2d0IpfRvePGg4tVf481/47bNQVsfDDzem2FmXiw508bzvp3S2vrG5lZ5u7Kzu7d/UD08etRZrggNSMYz1YmxppwJGhhmOO1IRXEac9qOR7czv/1ElWaZeDBjSaMUDwRLGMHGSqHn1hsh5nKIG36vWvNcbw60SvyC1KBAq1f9CvsZyVMqDOFY667vSRNNsDKMcDqthLmmEpMRHtCupQKnVEeT+c1TdGaVPkoyZUsYNFd/T0xwqvU4jW1nis1QL3sz8T+vm5ukHk2YkLmhgiwWJTlHJkOzAFCfKUoMH1uCiWL2VkSGWGFibEwVG4K//PIqCS7ca9e/v6w1b4o0ynACp3AOPlxBE+6gBQEQkPAMr/Dm5M6L8+58LFpLTjFzDH/gfP4AxLOQZw==</latexit>



Pre-thermalization

local observable

⇠ e�
P

n �nIn

GGE (?)
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2) can be tamed by a periodic drive 
(and stablise a many body Kapitza pendulum)

A. Lerose, JM, A. Gambassi, A. Silva, arXiv1803.04490 (2018)
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Time-dependent spin wave theory 

~S(t) =
X

i
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Fourier mode of ~�i
<latexit sha1_base64="rttQjXt5aeXg5f1YOccvWYr0ASI=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoYtlsJ+3S3U3Y3VRK6P/w4kHFqz/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gQSeZouDThCeqHRENnEnwDTMc2qkCIiIOrWh4M/VbI1CaJfLejFMIBelLFjNKjJUegxHQPNCsL8iky7rVmlt3Z8DLxCtIDRVodqtfQS+hmQBpKCdadzw3NWFOlGGUw6QSZBpSQoekDx1LJRGgw3x29QSfWKWH40TZkgbP1N8TORFaj0VkOwUxA73oTcX/vE5m4sswZzLNDEg6XxRnHJsETyPAPaaAGj62hFDF7K2YDogi1NigKjYEb/HlZeKf1a/q3t15rXFdpFFGR+gYnSIPXaAGukVN5COKFHpGr+jNeXJenHfnY95acoqZQ/QHzucPYS+SoQ==</latexit><latexit sha1_base64="rttQjXt5aeXg5f1YOccvWYr0ASI=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoYtlsJ+3S3U3Y3VRK6P/w4kHFqz/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gQSeZouDThCeqHRENnEnwDTMc2qkCIiIOrWh4M/VbI1CaJfLejFMIBelLFjNKjJUegxHQPNCsL8iky7rVmlt3Z8DLxCtIDRVodqtfQS+hmQBpKCdadzw3NWFOlGGUw6QSZBpSQoekDx1LJRGgw3x29QSfWKWH40TZkgbP1N8TORFaj0VkOwUxA73oTcX/vE5m4sswZzLNDEg6XxRnHJsETyPAPaaAGj62hFDF7K2YDogi1NigKjYEb/HlZeKf1a/q3t15rXFdpFFGR+gYnSIPXaAGukVN5COKFHpGr+jNeXJenHfnY95acoqZQ/QHzucPYS+SoQ==</latexit><latexit sha1_base64="rttQjXt5aeXg5f1YOccvWYr0ASI=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoYtlsJ+3S3U3Y3VRK6P/w4kHFqz/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gQSeZouDThCeqHRENnEnwDTMc2qkCIiIOrWh4M/VbI1CaJfLejFMIBelLFjNKjJUegxHQPNCsL8iky7rVmlt3Z8DLxCtIDRVodqtfQS+hmQBpKCdadzw3NWFOlGGUw6QSZBpSQoekDx1LJRGgw3x29QSfWKWH40TZkgbP1N8TORFaj0VkOwUxA73oTcX/vE5m4sswZzLNDEg6XxRnHJsETyPAPaaAGj62hFDF7K2YDogi1NigKjYEb/HlZeKf1a/q3t15rXFdpFFGR+gYnSIPXaAGukVN5COKFHpGr+jNeXJenHfnY95acoqZQ/QHzucPYS+SoQ==</latexit><latexit sha1_base64="rttQjXt5aeXg5f1YOccvWYr0ASI=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoYtlsJ+3S3U3Y3VRK6P/w4kHFqz/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gQSeZouDThCeqHRENnEnwDTMc2qkCIiIOrWh4M/VbI1CaJfLejFMIBelLFjNKjJUegxHQPNCsL8iky7rVmlt3Z8DLxCtIDRVodqtfQS+hmQBpKCdadzw3NWFOlGGUw6QSZBpSQoekDx1LJRGgw3x29QSfWKWH40TZkgbP1N8TORFaj0VkOwUxA73oTcX/vE5m4sswZzLNDEg6XxRnHJsETyPAPaaAGj62hFDF7K2YDogi1NigKjYEb/HlZeKf1a/q3t15rXFdpFFGR+gYnSIPXaAGukVN5COKFHpGr+jNeXJenHfnY95acoqZQ/QHzucPYS+SoQ==</latexit>

(X,Y,Z): time-dependent reference frame 
with Z-axis following the motion of 

Holstein-Primakoff (lowest order; pre-thermal)

~S(t)
~S(t)

<latexit sha1_base64="cSzkd67uaAOdBZbVC81uYXrV5iA=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BItQLyURQb0VvXisaGyxDWWznbRLN5uwuymU0H/hxYOKV3+ON/+N2zYHbX0w8Hhvhpl5QcKZ0o7zbRVWVtfWN4qbpa3tnd298v7Bo4pTSdGjMY9lKyAKORPoaaY5thKJJAo4NoPhzdRvjlAqFosHPU7Qj0hfsJBRoo301Bkhze4nVX3aLVecmjODvUzcnFQgR6Nb/ur0YppGKDTlRKm26yTaz4jUjHKclDqpwoTQIelj21BBIlR+Nrt4Yp8YpWeHsTQltD1Tf09kJFJqHAWmMyJ6oBa9qfif1051eOlnTCSpRkHni8KU2zq2p+/bPSaRaj42hFDJzK02HRBJqDYhlUwI7uLLy8Q7q13V3LvzSv06T6MIR3AMVXDhAupwCw3wgIKAZ3iFN0tZL9a79TFvLVj5zCH8gfX5A4fBkFw=</latexit><latexit sha1_base64="cSzkd67uaAOdBZbVC81uYXrV5iA=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BItQLyURQb0VvXisaGyxDWWznbRLN5uwuymU0H/hxYOKV3+ON/+N2zYHbX0w8Hhvhpl5QcKZ0o7zbRVWVtfWN4qbpa3tnd298v7Bo4pTSdGjMY9lKyAKORPoaaY5thKJJAo4NoPhzdRvjlAqFosHPU7Qj0hfsJBRoo301Bkhze4nVX3aLVecmjODvUzcnFQgR6Nb/ur0YppGKDTlRKm26yTaz4jUjHKclDqpwoTQIelj21BBIlR+Nrt4Yp8YpWeHsTQltD1Tf09kJFJqHAWmMyJ6oBa9qfif1051eOlnTCSpRkHni8KU2zq2p+/bPSaRaj42hFDJzK02HRBJqDYhlUwI7uLLy8Q7q13V3LvzSv06T6MIR3AMVXDhAupwCw3wgIKAZ3iFN0tZL9a79TFvLVj5zCH8gfX5A4fBkFw=</latexit><latexit sha1_base64="cSzkd67uaAOdBZbVC81uYXrV5iA=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BItQLyURQb0VvXisaGyxDWWznbRLN5uwuymU0H/hxYOKV3+ON/+N2zYHbX0w8Hhvhpl5QcKZ0o7zbRVWVtfWN4qbpa3tnd298v7Bo4pTSdGjMY9lKyAKORPoaaY5thKJJAo4NoPhzdRvjlAqFosHPU7Qj0hfsJBRoo301Bkhze4nVX3aLVecmjODvUzcnFQgR6Nb/ur0YppGKDTlRKm26yTaz4jUjHKclDqpwoTQIelj21BBIlR+Nrt4Yp8YpWeHsTQltD1Tf09kJFJqHAWmMyJ6oBa9qfif1051eOlnTCSpRkHni8KU2zq2p+/bPSaRaj42hFDJzK02HRBJqDYhlUwI7uLLy8Q7q13V3LvzSv06T6MIR3AMVXDhAupwCw3wgIKAZ3iFN0tZL9a79TFvLVj5zCH8gfX5A4fBkFw=</latexit><latexit sha1_base64="cSzkd67uaAOdBZbVC81uYXrV5iA=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BItQLyURQb0VvXisaGyxDWWznbRLN5uwuymU0H/hxYOKV3+ON/+N2zYHbX0w8Hhvhpl5QcKZ0o7zbRVWVtfWN4qbpa3tnd298v7Bo4pTSdGjMY9lKyAKORPoaaY5thKJJAo4NoPhzdRvjlAqFosHPU7Qj0hfsJBRoo301Bkhze4nVX3aLVecmjODvUzcnFQgR6Nb/ur0YppGKDTlRKm26yTaz4jUjHKclDqpwoTQIelj21BBIlR+Nrt4Yp8YpWeHsTQltD1Tf09kJFJqHAWmMyJ6oBa9qfif1051eOlnTCSpRkHni8KU2zq2p+/bPSaRaj42hFDJzK02HRBJqDYhlUwI7uLLy8Q7q13V3LvzSv06T6MIR3AMVXDhAupwCw3wgIKAZ3iFN0tZL9a79TFvLVj5zCH8gfX5A4fBkFw=</latexit>



Time-dependent spin wave theory 

~S(t) =
X

i

~�i

<latexit sha1_base64="rBXIivoZkWfPwMDsp/h5ddbbcHk=">AAACB3icbVBNS8NAEN34WetX1KMHF4tQLyURQT0IRS8eKxpbaELYbDft0t0k7G4KJeToxb/ixYOKV/+CN/+N2zQHbX0w8Hhvhpl5QcKoVJb1bSwsLi2vrFbWqusbm1vb5s7ug4xTgYmDYxaLToAkYTQijqKKkU4iCOIBI+1geD3x2yMiJI2jezVOiMdRP6IhxUhpyTcP3BHB2V1eV8eXrky5TwvBlbTPUe5T36xZDasAnCd2SWqgRMs3v9xejFNOIoUZkrJrW4nyMiQUxYzkVTeVJEF4iPqkq2mEOJFeVjySwyOt9GAYC12RgoX6eyJDXMoxD3QnR2ogZ72J+J/XTVV47mU0SlJFIjxdFKYMqhhOUoE9KghWbKwJwoLqWyEeIIGw0tlVdQj27MvzxDlpXDTs29Na86pMowL2wSGoAxucgSa4AS3gAAwewTN4BW/Gk/FivBsf09YFo5zZA39gfP4AgOiZ3A==</latexit><latexit sha1_base64="rBXIivoZkWfPwMDsp/h5ddbbcHk=">AAACB3icbVBNS8NAEN34WetX1KMHF4tQLyURQT0IRS8eKxpbaELYbDft0t0k7G4KJeToxb/ixYOKV/+CN/+N2zQHbX0w8Hhvhpl5QcKoVJb1bSwsLi2vrFbWqusbm1vb5s7ug4xTgYmDYxaLToAkYTQijqKKkU4iCOIBI+1geD3x2yMiJI2jezVOiMdRP6IhxUhpyTcP3BHB2V1eV8eXrky5TwvBlbTPUe5T36xZDasAnCd2SWqgRMs3v9xejFNOIoUZkrJrW4nyMiQUxYzkVTeVJEF4iPqkq2mEOJFeVjySwyOt9GAYC12RgoX6eyJDXMoxD3QnR2ogZ72J+J/XTVV47mU0SlJFIjxdFKYMqhhOUoE9KghWbKwJwoLqWyEeIIGw0tlVdQj27MvzxDlpXDTs29Na86pMowL2wSGoAxucgSa4AS3gAAwewTN4BW/Gk/FivBsf09YFo5zZA39gfP4AgOiZ3A==</latexit><latexit sha1_base64="rBXIivoZkWfPwMDsp/h5ddbbcHk=">AAACB3icbVBNS8NAEN34WetX1KMHF4tQLyURQT0IRS8eKxpbaELYbDft0t0k7G4KJeToxb/ixYOKV/+CN/+N2zQHbX0w8Hhvhpl5QcKoVJb1bSwsLi2vrFbWqusbm1vb5s7ug4xTgYmDYxaLToAkYTQijqKKkU4iCOIBI+1geD3x2yMiJI2jezVOiMdRP6IhxUhpyTcP3BHB2V1eV8eXrky5TwvBlbTPUe5T36xZDasAnCd2SWqgRMs3v9xejFNOIoUZkrJrW4nyMiQUxYzkVTeVJEF4iPqkq2mEOJFeVjySwyOt9GAYC12RgoX6eyJDXMoxD3QnR2ogZ72J+J/XTVV47mU0SlJFIjxdFKYMqhhOUoE9KghWbKwJwoLqWyEeIIGw0tlVdQj27MvzxDlpXDTs29Na86pMowL2wSGoAxucgSa4AS3gAAwewTN4BW/Gk/FivBsf09YFo5zZA39gfP4AgOiZ3A==</latexit><latexit sha1_base64="rBXIivoZkWfPwMDsp/h5ddbbcHk=">AAACB3icbVBNS8NAEN34WetX1KMHF4tQLyURQT0IRS8eKxpbaELYbDft0t0k7G4KJeToxb/ixYOKV/+CN/+N2zQHbX0w8Hhvhpl5QcKoVJb1bSwsLi2vrFbWqusbm1vb5s7ug4xTgYmDYxaLToAkYTQijqKKkU4iCOIBI+1geD3x2yMiJI2jezVOiMdRP6IhxUhpyTcP3BHB2V1eV8eXrky5TwvBlbTPUe5T36xZDasAnCd2SWqgRMs3v9xejFNOIoUZkrJrW4nyMiQUxYzkVTeVJEF4iPqkq2mEOJFeVjySwyOt9GAYC12RgoX6eyJDXMoxD3QnR2ogZ72J+J/XTVV47mU0SlJFIjxdFKYMqhhOUoE9KghWbKwJwoLqWyEeIIGw0tlVdQj27MvzxDlpXDTs29Na86pMowL2wSGoAxucgSa4AS3gAAwewTN4BW/Gk/FivBsf09YFo5zZA39gfP4AgOiZ3A==</latexit>

k = 0
<latexit sha1_base64="mDoIpm6l0rRPGqV7tY4WqERzu8U=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9C0YvHisYW2lA220m7dLMJuxuhhP4ELx5UvPqPvPlv3LY5aPXBwOO9GWbmhang2rjul1NaWl5ZXSuvVzY2t7Z3qrt7DzrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApH11O/9YhK80Tem3GKQUwHkkecUWOlu9Gl26vW3Lo7A/lLvILUoECzV/3s9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT47dUKOrNInUaJsSUNm6s+JnMZaj+PQdsbUDPWiNxX/8zqZic6DnMs0MyjZfFGUCWISMv2b9LlCZsTYEsoUt7cSNqSKMmPTqdgQvMWX/xL/pH5R925Pa42rIo0yHMAhHIMHZ9CAG2iCDwwG8AQv8OoI59l5c97nrSWnmNmHX3A+vgEwqY1E</latexit><latexit sha1_base64="mDoIpm6l0rRPGqV7tY4WqERzu8U=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9C0YvHisYW2lA220m7dLMJuxuhhP4ELx5UvPqPvPlv3LY5aPXBwOO9GWbmhang2rjul1NaWl5ZXSuvVzY2t7Z3qrt7DzrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApH11O/9YhK80Tem3GKQUwHkkecUWOlu9Gl26vW3Lo7A/lLvILUoECzV/3s9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT47dUKOrNInUaJsSUNm6s+JnMZaj+PQdsbUDPWiNxX/8zqZic6DnMs0MyjZfFGUCWISMv2b9LlCZsTYEsoUt7cSNqSKMmPTqdgQvMWX/xL/pH5R925Pa42rIo0yHMAhHIMHZ9CAG2iCDwwG8AQv8OoI59l5c97nrSWnmNmHX3A+vgEwqY1E</latexit><latexit sha1_base64="mDoIpm6l0rRPGqV7tY4WqERzu8U=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9C0YvHisYW2lA220m7dLMJuxuhhP4ELx5UvPqPvPlv3LY5aPXBwOO9GWbmhang2rjul1NaWl5ZXSuvVzY2t7Z3qrt7DzrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApH11O/9YhK80Tem3GKQUwHkkecUWOlu9Gl26vW3Lo7A/lLvILUoECzV/3s9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT47dUKOrNInUaJsSUNm6s+JnMZaj+PQdsbUDPWiNxX/8zqZic6DnMs0MyjZfFGUCWISMv2b9LlCZsTYEsoUt7cSNqSKMmPTqdgQvMWX/xL/pH5R925Pa42rIo0yHMAhHIMHZ9CAG2iCDwwG8AQv8OoI59l5c97nrSWnmNmHX3A+vgEwqY1E</latexit><latexit sha1_base64="mDoIpm6l0rRPGqV7tY4WqERzu8U=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9C0YvHisYW2lA220m7dLMJuxuhhP4ELx5UvPqPvPlv3LY5aPXBwOO9GWbmhang2rjul1NaWl5ZXSuvVzY2t7Z3qrt7DzrJFEOfJSJR7ZBqFFyib7gR2E4V0jgU2ApH11O/9YhK80Tem3GKQUwHkkecUWOlu9Gl26vW3Lo7A/lLvILUoECzV/3s9hOWxSgNE1TrjuemJsipMpwJnFS6mcaUshEdYMdSSWPUQT47dUKOrNInUaJsSUNm6s+JnMZaj+PQdsbUDPWiNxX/8zqZic6DnMs0MyjZfFGUCWISMv2b9LlCZsTYEsoUt7cSNqSKMmPTqdgQvMWX/xL/pH5R925Pa42rIo0yHMAhHIMHZ9CAG2iCDwwG8AQv8OoI59l5c97nrSWnmNmHX3A+vgEwqY1E</latexit>

Fourier mode of ~�i
<latexit sha1_base64="rttQjXt5aeXg5f1YOccvWYr0ASI=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoYtlsJ+3S3U3Y3VRK6P/w4kHFqz/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gQSeZouDThCeqHRENnEnwDTMc2qkCIiIOrWh4M/VbI1CaJfLejFMIBelLFjNKjJUegxHQPNCsL8iky7rVmlt3Z8DLxCtIDRVodqtfQS+hmQBpKCdadzw3NWFOlGGUw6QSZBpSQoekDx1LJRGgw3x29QSfWKWH40TZkgbP1N8TORFaj0VkOwUxA73oTcX/vE5m4sswZzLNDEg6XxRnHJsETyPAPaaAGj62hFDF7K2YDogi1NigKjYEb/HlZeKf1a/q3t15rXFdpFFGR+gYnSIPXaAGukVN5COKFHpGr+jNeXJenHfnY95acoqZQ/QHzucPYS+SoQ==</latexit><latexit sha1_base64="rttQjXt5aeXg5f1YOccvWYr0ASI=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoYtlsJ+3S3U3Y3VRK6P/w4kHFqz/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gQSeZouDThCeqHRENnEnwDTMc2qkCIiIOrWh4M/VbI1CaJfLejFMIBelLFjNKjJUegxHQPNCsL8iky7rVmlt3Z8DLxCtIDRVodqtfQS+hmQBpKCdadzw3NWFOlGGUw6QSZBpSQoekDx1LJRGgw3x29QSfWKWH40TZkgbP1N8TORFaj0VkOwUxA73oTcX/vE5m4sswZzLNDEg6XxRnHJsETyPAPaaAGj62hFDF7K2YDogi1NigKjYEb/HlZeKf1a/q3t15rXFdpFFGR+gYnSIPXaAGukVN5COKFHpGr+jNeXJenHfnY95acoqZQ/QHzucPYS+SoQ==</latexit><latexit sha1_base64="rttQjXt5aeXg5f1YOccvWYr0ASI=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoYtlsJ+3S3U3Y3VRK6P/w4kHFqz/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gQSeZouDThCeqHRENnEnwDTMc2qkCIiIOrWh4M/VbI1CaJfLejFMIBelLFjNKjJUegxHQPNCsL8iky7rVmlt3Z8DLxCtIDRVodqtfQS+hmQBpKCdadzw3NWFOlGGUw6QSZBpSQoekDx1LJRGgw3x29QSfWKWH40TZkgbP1N8TORFaj0VkOwUxA73oTcX/vE5m4sswZzLNDEg6XxRnHJsETyPAPaaAGj62hFDF7K2YDogi1NigKjYEb/HlZeKf1a/q3t15rXFdpFFGR+gYnSIPXaAGukVN5COKFHpGr+jNeXJenHfnY95acoqZQ/QHzucPYS+SoQ==</latexit><latexit sha1_base64="rttQjXt5aeXg5f1YOccvWYr0ASI=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoYtlsJ+3S3U3Y3VRK6P/w4kHFqz/Gm//GbZuDtj4YeLw3w8y8KOVMG9f9dkorq2vrG+XNytb2zu5edf/gQSeZouDThCeqHRENnEnwDTMc2qkCIiIOrWh4M/VbI1CaJfLejFMIBelLFjNKjJUegxHQPNCsL8iky7rVmlt3Z8DLxCtIDRVodqtfQS+hmQBpKCdadzw3NWFOlGGUw6QSZBpSQoekDx1LJRGgw3x29QSfWKWH40TZkgbP1N8TORFaj0VkOwUxA73oTcX/vE5m4sswZzLNDEg6XxRnHJsETyPAPaaAGj62hFDF7K2YDogi1NigKjYEb/HlZeKf1a/q3t15rXFdpFFGR+gYnSIPXaAGukVN5COKFHpGr+jNeXJenHfnY95acoqZQ/QHzucPYS+SoQ==</latexit>

(X,Y,Z): time-dependent reference frame 
with Z-axis following the motion of 

Holstein-Primakoff (lowest order; pre-thermal)

~S(t)
~S(t)

<latexit sha1_base64="cSzkd67uaAOdBZbVC81uYXrV5iA=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BItQLyURQb0VvXisaGyxDWWznbRLN5uwuymU0H/hxYOKV3+ON/+N2zYHbX0w8Hhvhpl5QcKZ0o7zbRVWVtfWN4qbpa3tnd298v7Bo4pTSdGjMY9lKyAKORPoaaY5thKJJAo4NoPhzdRvjlAqFosHPU7Qj0hfsJBRoo301Bkhze4nVX3aLVecmjODvUzcnFQgR6Nb/ur0YppGKDTlRKm26yTaz4jUjHKclDqpwoTQIelj21BBIlR+Nrt4Yp8YpWeHsTQltD1Tf09kJFJqHAWmMyJ6oBa9qfif1051eOlnTCSpRkHni8KU2zq2p+/bPSaRaj42hFDJzK02HRBJqDYhlUwI7uLLy8Q7q13V3LvzSv06T6MIR3AMVXDhAupwCw3wgIKAZ3iFN0tZL9a79TFvLVj5zCH8gfX5A4fBkFw=</latexit><latexit sha1_base64="cSzkd67uaAOdBZbVC81uYXrV5iA=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BItQLyURQb0VvXisaGyxDWWznbRLN5uwuymU0H/hxYOKV3+ON/+N2zYHbX0w8Hhvhpl5QcKZ0o7zbRVWVtfWN4qbpa3tnd298v7Bo4pTSdGjMY9lKyAKORPoaaY5thKJJAo4NoPhzdRvjlAqFosHPU7Qj0hfsJBRoo301Bkhze4nVX3aLVecmjODvUzcnFQgR6Nb/ur0YppGKDTlRKm26yTaz4jUjHKclDqpwoTQIelj21BBIlR+Nrt4Yp8YpWeHsTQltD1Tf09kJFJqHAWmMyJ6oBa9qfif1051eOlnTCSpRkHni8KU2zq2p+/bPSaRaj42hFDJzK02HRBJqDYhlUwI7uLLy8Q7q13V3LvzSv06T6MIR3AMVXDhAupwCw3wgIKAZ3iFN0tZL9a79TFvLVj5zCH8gfX5A4fBkFw=</latexit><latexit sha1_base64="cSzkd67uaAOdBZbVC81uYXrV5iA=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BItQLyURQb0VvXisaGyxDWWznbRLN5uwuymU0H/hxYOKV3+ON/+N2zYHbX0w8Hhvhpl5QcKZ0o7zbRVWVtfWN4qbpa3tnd298v7Bo4pTSdGjMY9lKyAKORPoaaY5thKJJAo4NoPhzdRvjlAqFosHPU7Qj0hfsJBRoo301Bkhze4nVX3aLVecmjODvUzcnFQgR6Nb/ur0YppGKDTlRKm26yTaz4jUjHKclDqpwoTQIelj21BBIlR+Nrt4Yp8YpWeHsTQltD1Tf09kJFJqHAWmMyJ6oBa9qfif1051eOlnTCSpRkHni8KU2zq2p+/bPSaRaj42hFDJzK02HRBJqDYhlUwI7uLLy8Q7q13V3LvzSv06T6MIR3AMVXDhAupwCw3wgIKAZ3iFN0tZL9a79TFvLVj5zCH8gfX5A4fBkFw=</latexit><latexit sha1_base64="cSzkd67uaAOdBZbVC81uYXrV5iA=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69BItQLyURQb0VvXisaGyxDWWznbRLN5uwuymU0H/hxYOKV3+ON/+N2zYHbX0w8Hhvhpl5QcKZ0o7zbRVWVtfWN4qbpa3tnd298v7Bo4pTSdGjMY9lKyAKORPoaaY5thKJJAo4NoPhzdRvjlAqFosHPU7Qj0hfsJBRoo301Bkhze4nVX3aLVecmjODvUzcnFQgR6Nb/ur0YppGKDTlRKm26yTaz4jUjHKclDqpwoTQIelj21BBIlR+Nrt4Yp8YpWeHsTQltD1Tf09kJFJqHAWmMyJ6oBa9qfif1051eOlnTCSpRkHni8KU2zq2p+/bPSaRaj42hFDJzK02HRBJqDYhlUwI7uLLy8Q7q13V3LvzSv06T6MIR3AMVXDhAupwCw3wgIKAZ3iFN0tZL9a79TFvLVj5zCH8gfX5A4fBkFw=</latexit>

✏(t) ⌧ 1
<latexit sha1_base64="Q/ORTID9KOvzvZhIUJ6XdxSjE7A=">AAAB+HicbVBNS8NAEN3Ur1q/oh69LBahXkoignorevFYwdhCE8pmu22XbnbD7qRQQv+JFw8qXv0p3vw3btsctPXBwOO9GWbmxangBjzv2ymtrW9sbpW3Kzu7e/sH7uHRk1GZpiygSijdjolhgksWAAfB2qlmJIkFa8Wju5nfGjNtuJKPMElZlJCB5H1OCVip67ohSw0XStbgPBQC+1236tW9OfAq8QtSRQWaXfcr7CmaJUwCFcSYju+lEOVEA6eCTSthZlhK6IgMWMdSSRJmonx++RSfWaWH+0rbkoDn6u+JnCTGTJLYdiYEhmbZm4n/eZ0M+tdRzmWaAZN0saifCQwKz2LAPa4ZBTGxhFDN7a2YDokmFGxYFRuCv/zyKgku6jd1/+Gy2rgt0iijE3SKashHV6iB7lETBYiiMXpGr+jNyZ0X5935WLSWnGLmGP2B8/kD8NqSvw==</latexit><latexit sha1_base64="Q/ORTID9KOvzvZhIUJ6XdxSjE7A=">AAAB+HicbVBNS8NAEN3Ur1q/oh69LBahXkoignorevFYwdhCE8pmu22XbnbD7qRQQv+JFw8qXv0p3vw3btsctPXBwOO9GWbmxangBjzv2ymtrW9sbpW3Kzu7e/sH7uHRk1GZpiygSijdjolhgksWAAfB2qlmJIkFa8Wju5nfGjNtuJKPMElZlJCB5H1OCVip67ohSw0XStbgPBQC+1236tW9OfAq8QtSRQWaXfcr7CmaJUwCFcSYju+lEOVEA6eCTSthZlhK6IgMWMdSSRJmonx++RSfWaWH+0rbkoDn6u+JnCTGTJLYdiYEhmbZm4n/eZ0M+tdRzmWaAZN0saifCQwKz2LAPa4ZBTGxhFDN7a2YDokmFGxYFRuCv/zyKgku6jd1/+Gy2rgt0iijE3SKashHV6iB7lETBYiiMXpGr+jNyZ0X5935WLSWnGLmGP2B8/kD8NqSvw==</latexit><latexit sha1_base64="Q/ORTID9KOvzvZhIUJ6XdxSjE7A=">AAAB+HicbVBNS8NAEN3Ur1q/oh69LBahXkoignorevFYwdhCE8pmu22XbnbD7qRQQv+JFw8qXv0p3vw3btsctPXBwOO9GWbmxangBjzv2ymtrW9sbpW3Kzu7e/sH7uHRk1GZpiygSijdjolhgksWAAfB2qlmJIkFa8Wju5nfGjNtuJKPMElZlJCB5H1OCVip67ohSw0XStbgPBQC+1236tW9OfAq8QtSRQWaXfcr7CmaJUwCFcSYju+lEOVEA6eCTSthZlhK6IgMWMdSSRJmonx++RSfWaWH+0rbkoDn6u+JnCTGTJLYdiYEhmbZm4n/eZ0M+tdRzmWaAZN0saifCQwKz2LAPa4ZBTGxhFDN7a2YDokmFGxYFRuCv/zyKgku6jd1/+Gy2rgt0iijE3SKashHV6iB7lETBYiiMXpGr+jNyZ0X5935WLSWnGLmGP2B8/kD8NqSvw==</latexit><latexit sha1_base64="Q/ORTID9KOvzvZhIUJ6XdxSjE7A=">AAAB+HicbVBNS8NAEN3Ur1q/oh69LBahXkoignorevFYwdhCE8pmu22XbnbD7qRQQv+JFw8qXv0p3vw3btsctPXBwOO9GWbmxangBjzv2ymtrW9sbpW3Kzu7e/sH7uHRk1GZpiygSijdjolhgksWAAfB2qlmJIkFa8Wju5nfGjNtuJKPMElZlJCB5H1OCVip67ohSw0XStbgPBQC+1236tW9OfAq8QtSRQWaXfcr7CmaJUwCFcSYju+lEOVEA6eCTSthZlhK6IgMWMdSSRJmonx++RSfWaWH+0rbkoDn6u+JnCTGTJLYdiYEhmbZm4n/eZ0M+tdRzmWaAZN0saifCQwKz2LAPa4ZBTGxhFDN7a2YDokmFGxYFRuCv/zyKgku6jd1/+Gy2rgt0iijE3SKashHV6iB7lETBYiiMXpGr+jNyZ0X5935WLSWnGLmGP2B8/kD8NqSvw==</latexit>

spin-wave density



Equations of motion

Two-point correlations of spin waves



Equations of motion

h�i ()
<latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit><latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit><latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit><latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit>

self-generated 
bath

order parameter quantum fluctuations

~S(t)

Two-point correlations of spin waves



Dynamical phase diagram including short-range interactions

Lipkin DPT

• Dynamical ferromagnetic and paramagnetic phases are robust
•      At the dy. critical point quantum fluctuations shape a new ‘mosaic’ phase

positive negative zero
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Dynamical phase diagram including short-range interactions

Lipkin DPT

• Dynamical ferromagnetic and paramagnetic phases are robust
•      At the dy. critical point quantum fluctuations shape a new ‘mosaic’ phase

positive negative zero



Chaotic dynamical ferromagnetic phase

Double well potential for collective spin
order parameterU(S

x

)

hopping

J = 0.1

J = 0.1001

h�i ()
<latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit><latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit><latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit><latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit>

self-generated 
bath

order parameter spin waves

~S(t)

decay into well



Chaotic dynamical ferromagnetic phase

Double well potential for collective spin
order parameterU(S

x

)

hopping

J = 0.1

J = 0.1001

h�i ()
<latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit><latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit><latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit><latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit>

self-generated 
bath

order parameter spin waves

~S(t)

decay into well



Ramps

�̄⌧ = 0.7
<latexit sha1_base64="oMQCwjvv0IYjHTk/2d/q4W/fEhc=">AAAB/XicbVBNS8NAFNz4WetXVTx5WSyCp5CIUD0IRS8eKxhbaEJ52WzapZtN2N0IJRT8K148qHj1f3jz37htc9DWgYVh5g3v7YQZZ0o7zre1tLyyurZe2ahubm3v7Nb29h9UmktCPZLyVHZCUJQzQT3NNKedTFJIQk7b4fBm4rcfqVQsFfd6lNEggb5gMSOgjdSrHfohyMLnJhHB2NeQXzl2o1erO7YzBV4kbknqqESrV/vyo5TkCRWacFCq6zqZDgqQmhFOx1U/VzQDMoQ+7RoqIKEqKKbnj/GJUSIcp9I8ofFU/Z0oIFFqlIRmMgE9UPPeRPzP6+Y6vggKJrJcU0Fmi+KcY53iSRc4YpISzUeGAJHM3IrJACQQbRqrmhLc+S8vEu/MvrTdu/N687pso4KO0DE6RS5qoCa6RS3kIYIK9Ixe0Zv1ZL1Y79bHbHTJKjMH6A+szx8DYpUP</latexit><latexit sha1_base64="oMQCwjvv0IYjHTk/2d/q4W/fEhc=">AAAB/XicbVBNS8NAFNz4WetXVTx5WSyCp5CIUD0IRS8eKxhbaEJ52WzapZtN2N0IJRT8K148qHj1f3jz37htc9DWgYVh5g3v7YQZZ0o7zre1tLyyurZe2ahubm3v7Nb29h9UmktCPZLyVHZCUJQzQT3NNKedTFJIQk7b4fBm4rcfqVQsFfd6lNEggb5gMSOgjdSrHfohyMLnJhHB2NeQXzl2o1erO7YzBV4kbknqqESrV/vyo5TkCRWacFCq6zqZDgqQmhFOx1U/VzQDMoQ+7RoqIKEqKKbnj/GJUSIcp9I8ofFU/Z0oIFFqlIRmMgE9UPPeRPzP6+Y6vggKJrJcU0Fmi+KcY53iSRc4YpISzUeGAJHM3IrJACQQbRqrmhLc+S8vEu/MvrTdu/N687pso4KO0DE6RS5qoCa6RS3kIYIK9Ixe0Zv1ZL1Y79bHbHTJKjMH6A+szx8DYpUP</latexit><latexit sha1_base64="oMQCwjvv0IYjHTk/2d/q4W/fEhc=">AAAB/XicbVBNS8NAFNz4WetXVTx5WSyCp5CIUD0IRS8eKxhbaEJ52WzapZtN2N0IJRT8K148qHj1f3jz37htc9DWgYVh5g3v7YQZZ0o7zre1tLyyurZe2ahubm3v7Nb29h9UmktCPZLyVHZCUJQzQT3NNKedTFJIQk7b4fBm4rcfqVQsFfd6lNEggb5gMSOgjdSrHfohyMLnJhHB2NeQXzl2o1erO7YzBV4kbknqqESrV/vyo5TkCRWacFCq6zqZDgqQmhFOx1U/VzQDMoQ+7RoqIKEqKKbnj/GJUSIcp9I8ofFU/Z0oIFFqlIRmMgE9UPPeRPzP6+Y6vggKJrJcU0Fmi+KcY53iSRc4YpISzUeGAJHM3IrJACQQbRqrmhLc+S8vEu/MvrTdu/N687pso4KO0DE6RS5qoCa6RS3kIYIK9Ixe0Zv1ZL1Y79bHbHTJKjMH6A+szx8DYpUP</latexit><latexit sha1_base64="oMQCwjvv0IYjHTk/2d/q4W/fEhc=">AAAB/XicbVBNS8NAFNz4WetXVTx5WSyCp5CIUD0IRS8eKxhbaEJ52WzapZtN2N0IJRT8K148qHj1f3jz37htc9DWgYVh5g3v7YQZZ0o7zre1tLyyurZe2ahubm3v7Nb29h9UmktCPZLyVHZCUJQzQT3NNKedTFJIQk7b4fBm4rcfqVQsFfd6lNEggb5gMSOgjdSrHfohyMLnJhHB2NeQXzl2o1erO7YzBV4kbknqqESrV/vyo5TkCRWacFCq6zqZDgqQmhFOx1U/VzQDMoQ+7RoqIKEqKKbnj/GJUSIcp9I8ofFU/Z0oIFFqlIRmMgE9UPPeRPzP6+Y6vggKJrJcU0Fmi+KcY53iSRc4YpISzUeGAJHM3IrJACQQbRqrmhLc+S8vEu/MvrTdu/N687pso4KO0DE6RS5qoCa6RS3kIYIK9Ixe0Zv1ZL1Y79bHbHTJKjMH6A+szx8DYpUP</latexit> �̄⌧ = 1

<latexit sha1_base64="D7R7SUggKiGlm3RbrKUP/s5r3I0=">AAAB+3icbVBNS8NAFNzUr1q/qj16WSyCp5KIoB6EohePFYwtNKG8bDbt0s0m7G6EEOpf8eJBxat/xJv/xm2bg7YOLAwzb3hvJ0g5U9q2v63Kyura+kZ1s7a1vbO7V98/eFBJJgl1ScIT2QtAUc4EdTXTnPZSSSEOOO0G45up332kUrFE3Os8pX4MQ8EiRkAbaVBveAHIwuMmEcLE05BdOYN6027ZM+Bl4pSkiUp0BvUvL0xIFlOhCQel+o6dar8AqRnhdFLzMkVTIGMY0r6hAmKq/GJ2/AQfGyXEUSLNExrP1N+JAmKl8jgwkzHokVr0puJ/Xj/T0YVfMJFmmgoyXxRlHOsET5vAIZOUaJ4bAkQycysmI5BAtOmrZkpwFr+8TNzT1mXLuTtrtq/LNqroEB2hE+Sgc9RGt6iDXERQjp7RK3qznqwX6936mI9WrDLTQH9gff4AEvmUlw==</latexit><latexit sha1_base64="D7R7SUggKiGlm3RbrKUP/s5r3I0=">AAAB+3icbVBNS8NAFNzUr1q/qj16WSyCp5KIoB6EohePFYwtNKG8bDbt0s0m7G6EEOpf8eJBxat/xJv/xm2bg7YOLAwzb3hvJ0g5U9q2v63Kyura+kZ1s7a1vbO7V98/eFBJJgl1ScIT2QtAUc4EdTXTnPZSSSEOOO0G45up332kUrFE3Os8pX4MQ8EiRkAbaVBveAHIwuMmEcLE05BdOYN6027ZM+Bl4pSkiUp0BvUvL0xIFlOhCQel+o6dar8AqRnhdFLzMkVTIGMY0r6hAmKq/GJ2/AQfGyXEUSLNExrP1N+JAmKl8jgwkzHokVr0puJ/Xj/T0YVfMJFmmgoyXxRlHOsET5vAIZOUaJ4bAkQycysmI5BAtOmrZkpwFr+8TNzT1mXLuTtrtq/LNqroEB2hE+Sgc9RGt6iDXERQjp7RK3qznqwX6936mI9WrDLTQH9gff4AEvmUlw==</latexit><latexit sha1_base64="D7R7SUggKiGlm3RbrKUP/s5r3I0=">AAAB+3icbVBNS8NAFNzUr1q/qj16WSyCp5KIoB6EohePFYwtNKG8bDbt0s0m7G6EEOpf8eJBxat/xJv/xm2bg7YOLAwzb3hvJ0g5U9q2v63Kyura+kZ1s7a1vbO7V98/eFBJJgl1ScIT2QtAUc4EdTXTnPZSSSEOOO0G45up332kUrFE3Os8pX4MQ8EiRkAbaVBveAHIwuMmEcLE05BdOYN6027ZM+Bl4pSkiUp0BvUvL0xIFlOhCQel+o6dar8AqRnhdFLzMkVTIGMY0r6hAmKq/GJ2/AQfGyXEUSLNExrP1N+JAmKl8jgwkzHokVr0puJ/Xj/T0YVfMJFmmgoyXxRlHOsET5vAIZOUaJ4bAkQycysmI5BAtOmrZkpwFr+8TNzT1mXLuTtrtq/LNqroEB2hE+Sgc9RGt6iDXERQjp7RK3qznqwX6936mI9WrDLTQH9gff4AEvmUlw==</latexit><latexit sha1_base64="D7R7SUggKiGlm3RbrKUP/s5r3I0=">AAAB+3icbVBNS8NAFNzUr1q/qj16WSyCp5KIoB6EohePFYwtNKG8bDbt0s0m7G6EEOpf8eJBxat/xJv/xm2bg7YOLAwzb3hvJ0g5U9q2v63Kyura+kZ1s7a1vbO7V98/eFBJJgl1ScIT2QtAUc4EdTXTnPZSSSEOOO0G45up332kUrFE3Os8pX4MQ8EiRkAbaVBveAHIwuMmEcLE05BdOYN6027ZM+Bl4pSkiUp0BvUvL0xIFlOhCQel+o6dar8AqRnhdFLzMkVTIGMY0r6hAmKq/GJ2/AQfGyXEUSLNExrP1N+JAmKl8jgwkzHokVr0puJ/Xj/T0YVfMJFmmgoyXxRlHOsET5vAIZOUaJ4bAkQycysmI5BAtOmrZkpwFr+8TNzT1mXLuTtrtq/LNqroEB2hE+Sgc9RGt6iDXERQjp7RK3qznqwX6936mI9WrDLTQH9gff4AEvmUlw==</latexit>

�̄⌧ = 1.15
<latexit sha1_base64="+rMkmCJEpRQyuOebodTysMD8eMU=">AAAB/nicbVBNS8NAFNzUr1q/ooIXL8EieAqJKOpBKHrxWMHYQhPKy2bTLt1swu5GKLEH/4oXDype/R3e/Ddu2xy0dWBhmHnDezthxqhUjvNtVBYWl5ZXqqu1tfWNzS1ze+deprnAxMMpS0U7BEkY5cRTVDHSzgSBJGSkFQ6ux37rgQhJU36nhhkJEuhxGlMMSktdc88PQRQ+04kIRr6C/NK13dOuWXdsZwJrnrglqaMSza755UcpzhPCFWYgZcd1MhUUIBTFjIxqfi5JBngAPdLRlENCZFBM7h9Zh1qJrDgV+nFlTdTfiQISKYdJqCcTUH05643F/7xOruLzoKA8yxXheLoozpmlUmtchhVRQbBiQ00AC6pvtXAfBGClK6vpEtzZL88T79i+sN3bk3rjqmyjivbRATpCLjpDDXSDmshDGD2iZ/SK3own48V4Nz6moxWjzOyiPzA+fwB415VJ</latexit><latexit sha1_base64="+rMkmCJEpRQyuOebodTysMD8eMU=">AAAB/nicbVBNS8NAFNzUr1q/ooIXL8EieAqJKOpBKHrxWMHYQhPKy2bTLt1swu5GKLEH/4oXDype/R3e/Ddu2xy0dWBhmHnDezthxqhUjvNtVBYWl5ZXqqu1tfWNzS1ze+deprnAxMMpS0U7BEkY5cRTVDHSzgSBJGSkFQ6ux37rgQhJU36nhhkJEuhxGlMMSktdc88PQRQ+04kIRr6C/NK13dOuWXdsZwJrnrglqaMSza755UcpzhPCFWYgZcd1MhUUIBTFjIxqfi5JBngAPdLRlENCZFBM7h9Zh1qJrDgV+nFlTdTfiQISKYdJqCcTUH05643F/7xOruLzoKA8yxXheLoozpmlUmtchhVRQbBiQ00AC6pvtXAfBGClK6vpEtzZL88T79i+sN3bk3rjqmyjivbRATpCLjpDDXSDmshDGD2iZ/SK3own48V4Nz6moxWjzOyiPzA+fwB415VJ</latexit><latexit sha1_base64="+rMkmCJEpRQyuOebodTysMD8eMU=">AAAB/nicbVBNS8NAFNzUr1q/ooIXL8EieAqJKOpBKHrxWMHYQhPKy2bTLt1swu5GKLEH/4oXDype/R3e/Ddu2xy0dWBhmHnDezthxqhUjvNtVBYWl5ZXqqu1tfWNzS1ze+deprnAxMMpS0U7BEkY5cRTVDHSzgSBJGSkFQ6ux37rgQhJU36nhhkJEuhxGlMMSktdc88PQRQ+04kIRr6C/NK13dOuWXdsZwJrnrglqaMSza755UcpzhPCFWYgZcd1MhUUIBTFjIxqfi5JBngAPdLRlENCZFBM7h9Zh1qJrDgV+nFlTdTfiQISKYdJqCcTUH05643F/7xOruLzoKA8yxXheLoozpmlUmtchhVRQbBiQ00AC6pvtXAfBGClK6vpEtzZL88T79i+sN3bk3rjqmyjivbRATpCLjpDDXSDmshDGD2iZ/SK3own48V4Nz6moxWjzOyiPzA+fwB415VJ</latexit><latexit sha1_base64="+rMkmCJEpRQyuOebodTysMD8eMU=">AAAB/nicbVBNS8NAFNzUr1q/ooIXL8EieAqJKOpBKHrxWMHYQhPKy2bTLt1swu5GKLEH/4oXDype/R3e/Ddu2xy0dWBhmHnDezthxqhUjvNtVBYWl5ZXqqu1tfWNzS1ze+deprnAxMMpS0U7BEkY5cRTVDHSzgSBJGSkFQ6ux37rgQhJU36nhhkJEuhxGlMMSktdc88PQRQ+04kIRr6C/NK13dOuWXdsZwJrnrglqaMSza755UcpzhPCFWYgZcd1MhUUIBTFjIxqfi5JBngAPdLRlENCZFBM7h9Zh1qJrDgV+nFlTdTfiQISKYdJqCcTUH05643F/7xOruLzoKA8yxXheLoozpmlUmtchhVRQbBiQ00AC6pvtXAfBGClK6vpEtzZL88T79i+sN3bk3rjqmyjivbRATpCLjpDDXSDmshDGD2iZ/SK3own48V4Nz6moxWjzOyiPzA+fwB415VJ</latexit>

Position of critical point shifts 
from non-equilibrium (fast ramp) to equilibrium value (slow ramp) 



Chaotic dynamical phase: a general phenomenon

1) Anisotropic Lipkin model + anisotropic short range interactions
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2) Lipkin model + second nearest neighbour interactions (or long-range interactions)



‘Self periodically driven’ light-cone

g/�̄ = 3, J/�̄ = 0.25, N = 240
<latexit sha1_base64="oPsHJHj6xg9L/sJ8SqUpplJJxH0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwUWJSK+qiUHQjLqSCsYUmlMlk0g6dPJiZCCX0L9z4K25cqLgVd/6N0zYLbT0wcDjnHu7c4yWMCmma31phYXFpeaW4Wlpb39jc0rd37kWcckxsHLOYtz0kCKMRsSWVjLQTTlDoMdLyBpdjv/VAuKBxdCeHCXFD1ItoQDGSSurqRu/I8RDPHKYyPhrVjyvwekYyjepJBd7UqzWzq5dNw5wAzhMrJ2WQo9nVvxw/xmlIIokZEqJjmYl0M8QlxYyMSk4qSILwAPVIR9EIhUS42eSuETxQig+DmKsXSThRfycyFAoxDD01GSLZF7PeWPzP66QyOHMzGiWpJBGeLgpSBmUMxyVBn3KCJRsqgjCn6q8Q9xFHWKoqS6oEa/bkeWJXjXPDuq2VGxd5G0WwB/bBIbDAKWiAK9AENsDgETyDV/CmPWkv2rv2MR0taHlmF/yB9vkDXvmdEQ==</latexit><latexit sha1_base64="oPsHJHj6xg9L/sJ8SqUpplJJxH0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwUWJSK+qiUHQjLqSCsYUmlMlk0g6dPJiZCCX0L9z4K25cqLgVd/6N0zYLbT0wcDjnHu7c4yWMCmma31phYXFpeaW4Wlpb39jc0rd37kWcckxsHLOYtz0kCKMRsSWVjLQTTlDoMdLyBpdjv/VAuKBxdCeHCXFD1ItoQDGSSurqRu/I8RDPHKYyPhrVjyvwekYyjepJBd7UqzWzq5dNw5wAzhMrJ2WQo9nVvxw/xmlIIokZEqJjmYl0M8QlxYyMSk4qSILwAPVIR9EIhUS42eSuETxQig+DmKsXSThRfycyFAoxDD01GSLZF7PeWPzP66QyOHMzGiWpJBGeLgpSBmUMxyVBn3KCJRsqgjCn6q8Q9xFHWKoqS6oEa/bkeWJXjXPDuq2VGxd5G0WwB/bBIbDAKWiAK9AENsDgETyDV/CmPWkv2rv2MR0taHlmF/yB9vkDXvmdEQ==</latexit><latexit sha1_base64="oPsHJHj6xg9L/sJ8SqUpplJJxH0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwUWJSK+qiUHQjLqSCsYUmlMlk0g6dPJiZCCX0L9z4K25cqLgVd/6N0zYLbT0wcDjnHu7c4yWMCmma31phYXFpeaW4Wlpb39jc0rd37kWcckxsHLOYtz0kCKMRsSWVjLQTTlDoMdLyBpdjv/VAuKBxdCeHCXFD1ItoQDGSSurqRu/I8RDPHKYyPhrVjyvwekYyjepJBd7UqzWzq5dNw5wAzhMrJ2WQo9nVvxw/xmlIIokZEqJjmYl0M8QlxYyMSk4qSILwAPVIR9EIhUS42eSuETxQig+DmKsXSThRfycyFAoxDD01GSLZF7PeWPzP66QyOHMzGiWpJBGeLgpSBmUMxyVBn3KCJRsqgjCn6q8Q9xFHWKoqS6oEa/bkeWJXjXPDuq2VGxd5G0WwB/bBIbDAKWiAK9AENsDgETyDV/CmPWkv2rv2MR0taHlmF/yB9vkDXvmdEQ==</latexit><latexit sha1_base64="oPsHJHj6xg9L/sJ8SqUpplJJxH0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwUWJSK+qiUHQjLqSCsYUmlMlk0g6dPJiZCCX0L9z4K25cqLgVd/6N0zYLbT0wcDjnHu7c4yWMCmma31phYXFpeaW4Wlpb39jc0rd37kWcckxsHLOYtz0kCKMRsSWVjLQTTlDoMdLyBpdjv/VAuKBxdCeHCXFD1ItoQDGSSurqRu/I8RDPHKYyPhrVjyvwekYyjepJBd7UqzWzq5dNw5wAzhMrJ2WQo9nVvxw/xmlIIokZEqJjmYl0M8QlxYyMSk4qSILwAPVIR9EIhUS42eSuETxQig+DmKsXSThRfycyFAoxDD01GSLZF7PeWPzP66QyOHMzGiWpJBGeLgpSBmUMxyVBn3KCJRsqgjCn6q8Q9xFHWKoqS6oEa/bkeWJXjXPDuq2VGxd5G0WwB/bBIbDAKWiAK9AENsDgETyDV/CmPWkv2rv2MR0taHlmF/yB9vkDXvmdEQ==</latexit>

h�i ()
<latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit><latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit><latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit><latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit>

spin waves
bath

periodic drive periodically driven

~S(t)



‘Self periodically driven’ light-cone

g/�̄ = 3, J/�̄ = 0.25, N = 240
<latexit sha1_base64="oPsHJHj6xg9L/sJ8SqUpplJJxH0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwUWJSK+qiUHQjLqSCsYUmlMlk0g6dPJiZCCX0L9z4K25cqLgVd/6N0zYLbT0wcDjnHu7c4yWMCmma31phYXFpeaW4Wlpb39jc0rd37kWcckxsHLOYtz0kCKMRsSWVjLQTTlDoMdLyBpdjv/VAuKBxdCeHCXFD1ItoQDGSSurqRu/I8RDPHKYyPhrVjyvwekYyjepJBd7UqzWzq5dNw5wAzhMrJ2WQo9nVvxw/xmlIIokZEqJjmYl0M8QlxYyMSk4qSILwAPVIR9EIhUS42eSuETxQig+DmKsXSThRfycyFAoxDD01GSLZF7PeWPzP66QyOHMzGiWpJBGeLgpSBmUMxyVBn3KCJRsqgjCn6q8Q9xFHWKoqS6oEa/bkeWJXjXPDuq2VGxd5G0WwB/bBIbDAKWiAK9AENsDgETyDV/CmPWkv2rv2MR0taHlmF/yB9vkDXvmdEQ==</latexit><latexit sha1_base64="oPsHJHj6xg9L/sJ8SqUpplJJxH0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwUWJSK+qiUHQjLqSCsYUmlMlk0g6dPJiZCCX0L9z4K25cqLgVd/6N0zYLbT0wcDjnHu7c4yWMCmma31phYXFpeaW4Wlpb39jc0rd37kWcckxsHLOYtz0kCKMRsSWVjLQTTlDoMdLyBpdjv/VAuKBxdCeHCXFD1ItoQDGSSurqRu/I8RDPHKYyPhrVjyvwekYyjepJBd7UqzWzq5dNw5wAzhMrJ2WQo9nVvxw/xmlIIokZEqJjmYl0M8QlxYyMSk4qSILwAPVIR9EIhUS42eSuETxQig+DmKsXSThRfycyFAoxDD01GSLZF7PeWPzP66QyOHMzGiWpJBGeLgpSBmUMxyVBn3KCJRsqgjCn6q8Q9xFHWKoqS6oEa/bkeWJXjXPDuq2VGxd5G0WwB/bBIbDAKWiAK9AENsDgETyDV/CmPWkv2rv2MR0taHlmF/yB9vkDXvmdEQ==</latexit><latexit sha1_base64="oPsHJHj6xg9L/sJ8SqUpplJJxH0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwUWJSK+qiUHQjLqSCsYUmlMlk0g6dPJiZCCX0L9z4K25cqLgVd/6N0zYLbT0wcDjnHu7c4yWMCmma31phYXFpeaW4Wlpb39jc0rd37kWcckxsHLOYtz0kCKMRsSWVjLQTTlDoMdLyBpdjv/VAuKBxdCeHCXFD1ItoQDGSSurqRu/I8RDPHKYyPhrVjyvwekYyjepJBd7UqzWzq5dNw5wAzhMrJ2WQo9nVvxw/xmlIIokZEqJjmYl0M8QlxYyMSk4qSILwAPVIR9EIhUS42eSuETxQig+DmKsXSThRfycyFAoxDD01GSLZF7PeWPzP66QyOHMzGiWpJBGeLgpSBmUMxyVBn3KCJRsqgjCn6q8Q9xFHWKoqS6oEa/bkeWJXjXPDuq2VGxd5G0WwB/bBIbDAKWiAK9AENsDgETyDV/CmPWkv2rv2MR0taHlmF/yB9vkDXvmdEQ==</latexit><latexit sha1_base64="oPsHJHj6xg9L/sJ8SqUpplJJxH0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwUWJSK+qiUHQjLqSCsYUmlMlk0g6dPJiZCCX0L9z4K25cqLgVd/6N0zYLbT0wcDjnHu7c4yWMCmma31phYXFpeaW4Wlpb39jc0rd37kWcckxsHLOYtz0kCKMRsSWVjLQTTlDoMdLyBpdjv/VAuKBxdCeHCXFD1ItoQDGSSurqRu/I8RDPHKYyPhrVjyvwekYyjepJBd7UqzWzq5dNw5wAzhMrJ2WQo9nVvxw/xmlIIokZEqJjmYl0M8QlxYyMSk4qSILwAPVIR9EIhUS42eSuETxQig+DmKsXSThRfycyFAoxDD01GSLZF7PeWPzP66QyOHMzGiWpJBGeLgpSBmUMxyVBn3KCJRsqgjCn6q8Q9xFHWKoqS6oEa/bkeWJXjXPDuq2VGxd5G0WwB/bBIbDAKWiAK9AENsDgETyDV/CmPWkv2rv2MR0taHlmF/yB9vkDXvmdEQ==</latexit>

h�i ()
<latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit><latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit><latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit><latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit>

spin waves
bath

periodic drive periodically driven

~S(t)

�(t) ' 2gt ✓(t) ' ⇡/2
<latexit sha1_base64="VerVyyWJMwC5jx8Khl37VV97PoM=">AAACFXicbVDLSgNBEJyNrxhfUY9eBoMQD8bdIKi3oBePEYwJZEOYnXSSwdlHZnqFsOQrvPgrXjyoeBW8+TdOkgU1saChqOqmu8uLpNBo219WZmFxaXklu5pbW9/Y3Mpv79zqMFYcajyUoWp4TIMUAdRQoIRGpID5noS6d3c59uv3oLQIgxscRtDyWS8QXcEZGqmdP3KjvijioauFDwNa7iF1BzHrUBf7gOzHcSNxXG7nC3bJnoDOEyclBZKi2s5/up2Qxz4EyCXTuunYEbYSplBwCaOcG2uIGL9jPWgaGjAfdCuZvDWiB0bp0G6oTAVIJ+rviYT5Wg99z3T6DPt61huL/3nNGLtnrUQEUYwQ8OmibiwphnScEe0IBRzl0BDGlTC3Ut5ninE0SeZMCM7sy/OkVi6dl5zrk0LlIk0jS/bIPikSh5ySCrkiVVIjnDyQJ/JCXq1H69l6s96nrRkrndklf2B9fAOeHJ36</latexit><latexit sha1_base64="VerVyyWJMwC5jx8Khl37VV97PoM=">AAACFXicbVDLSgNBEJyNrxhfUY9eBoMQD8bdIKi3oBePEYwJZEOYnXSSwdlHZnqFsOQrvPgrXjyoeBW8+TdOkgU1saChqOqmu8uLpNBo219WZmFxaXklu5pbW9/Y3Mpv79zqMFYcajyUoWp4TIMUAdRQoIRGpID5noS6d3c59uv3oLQIgxscRtDyWS8QXcEZGqmdP3KjvijioauFDwNa7iF1BzHrUBf7gOzHcSNxXG7nC3bJnoDOEyclBZKi2s5/up2Qxz4EyCXTuunYEbYSplBwCaOcG2uIGL9jPWgaGjAfdCuZvDWiB0bp0G6oTAVIJ+rviYT5Wg99z3T6DPt61huL/3nNGLtnrUQEUYwQ8OmibiwphnScEe0IBRzl0BDGlTC3Ut5ninE0SeZMCM7sy/OkVi6dl5zrk0LlIk0jS/bIPikSh5ySCrkiVVIjnDyQJ/JCXq1H69l6s96nrRkrndklf2B9fAOeHJ36</latexit><latexit sha1_base64="VerVyyWJMwC5jx8Khl37VV97PoM=">AAACFXicbVDLSgNBEJyNrxhfUY9eBoMQD8bdIKi3oBePEYwJZEOYnXSSwdlHZnqFsOQrvPgrXjyoeBW8+TdOkgU1saChqOqmu8uLpNBo219WZmFxaXklu5pbW9/Y3Mpv79zqMFYcajyUoWp4TIMUAdRQoIRGpID5noS6d3c59uv3oLQIgxscRtDyWS8QXcEZGqmdP3KjvijioauFDwNa7iF1BzHrUBf7gOzHcSNxXG7nC3bJnoDOEyclBZKi2s5/up2Qxz4EyCXTuunYEbYSplBwCaOcG2uIGL9jPWgaGjAfdCuZvDWiB0bp0G6oTAVIJ+rviYT5Wg99z3T6DPt61huL/3nNGLtnrUQEUYwQ8OmibiwphnScEe0IBRzl0BDGlTC3Ut5ninE0SeZMCM7sy/OkVi6dl5zrk0LlIk0jS/bIPikSh5ySCrkiVVIjnDyQJ/JCXq1H69l6s96nrRkrndklf2B9fAOeHJ36</latexit><latexit sha1_base64="VerVyyWJMwC5jx8Khl37VV97PoM=">AAACFXicbVDLSgNBEJyNrxhfUY9eBoMQD8bdIKi3oBePEYwJZEOYnXSSwdlHZnqFsOQrvPgrXjyoeBW8+TdOkgU1saChqOqmu8uLpNBo219WZmFxaXklu5pbW9/Y3Mpv79zqMFYcajyUoWp4TIMUAdRQoIRGpID5noS6d3c59uv3oLQIgxscRtDyWS8QXcEZGqmdP3KjvijioauFDwNa7iF1BzHrUBf7gOzHcSNxXG7nC3bJnoDOEyclBZKi2s5/up2Qxz4EyCXTuunYEbYSplBwCaOcG2uIGL9jPWgaGjAfdCuZvDWiB0bp0G6oTAVIJ+rviYT5Wg99z3T6DPt61huL/3nNGLtnrUQEUYwQ8OmibiwphnScEe0IBRzl0BDGlTC3Ut5ninE0SeZMCM7sy/OkVi6dl5zrk0LlIk0jS/bIPikSh5ySCrkiVVIjnDyQJ/JCXq1H69l6s96nrRkrndklf2B9fAOeHJ36</latexit>



‘Self periodically driven’ light-cone

g/�̄ = 3, J/�̄ = 0.25, N = 240
<latexit sha1_base64="oPsHJHj6xg9L/sJ8SqUpplJJxH0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwUWJSK+qiUHQjLqSCsYUmlMlk0g6dPJiZCCX0L9z4K25cqLgVd/6N0zYLbT0wcDjnHu7c4yWMCmma31phYXFpeaW4Wlpb39jc0rd37kWcckxsHLOYtz0kCKMRsSWVjLQTTlDoMdLyBpdjv/VAuKBxdCeHCXFD1ItoQDGSSurqRu/I8RDPHKYyPhrVjyvwekYyjepJBd7UqzWzq5dNw5wAzhMrJ2WQo9nVvxw/xmlIIokZEqJjmYl0M8QlxYyMSk4qSILwAPVIR9EIhUS42eSuETxQig+DmKsXSThRfycyFAoxDD01GSLZF7PeWPzP66QyOHMzGiWpJBGeLgpSBmUMxyVBn3KCJRsqgjCn6q8Q9xFHWKoqS6oEa/bkeWJXjXPDuq2VGxd5G0WwB/bBIbDAKWiAK9AENsDgETyDV/CmPWkv2rv2MR0taHlmF/yB9vkDXvmdEQ==</latexit><latexit sha1_base64="oPsHJHj6xg9L/sJ8SqUpplJJxH0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwUWJSK+qiUHQjLqSCsYUmlMlk0g6dPJiZCCX0L9z4K25cqLgVd/6N0zYLbT0wcDjnHu7c4yWMCmma31phYXFpeaW4Wlpb39jc0rd37kWcckxsHLOYtz0kCKMRsSWVjLQTTlDoMdLyBpdjv/VAuKBxdCeHCXFD1ItoQDGSSurqRu/I8RDPHKYyPhrVjyvwekYyjepJBd7UqzWzq5dNw5wAzhMrJ2WQo9nVvxw/xmlIIokZEqJjmYl0M8QlxYyMSk4qSILwAPVIR9EIhUS42eSuETxQig+DmKsXSThRfycyFAoxDD01GSLZF7PeWPzP66QyOHMzGiWpJBGeLgpSBmUMxyVBn3KCJRsqgjCn6q8Q9xFHWKoqS6oEa/bkeWJXjXPDuq2VGxd5G0WwB/bBIbDAKWiAK9AENsDgETyDV/CmPWkv2rv2MR0taHlmF/yB9vkDXvmdEQ==</latexit><latexit sha1_base64="oPsHJHj6xg9L/sJ8SqUpplJJxH0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwUWJSK+qiUHQjLqSCsYUmlMlk0g6dPJiZCCX0L9z4K25cqLgVd/6N0zYLbT0wcDjnHu7c4yWMCmma31phYXFpeaW4Wlpb39jc0rd37kWcckxsHLOYtz0kCKMRsSWVjLQTTlDoMdLyBpdjv/VAuKBxdCeHCXFD1ItoQDGSSurqRu/I8RDPHKYyPhrVjyvwekYyjepJBd7UqzWzq5dNw5wAzhMrJ2WQo9nVvxw/xmlIIokZEqJjmYl0M8QlxYyMSk4qSILwAPVIR9EIhUS42eSuETxQig+DmKsXSThRfycyFAoxDD01GSLZF7PeWPzP66QyOHMzGiWpJBGeLgpSBmUMxyVBn3KCJRsqgjCn6q8Q9xFHWKoqS6oEa/bkeWJXjXPDuq2VGxd5G0WwB/bBIbDAKWiAK9AENsDgETyDV/CmPWkv2rv2MR0taHlmF/yB9vkDXvmdEQ==</latexit><latexit sha1_base64="oPsHJHj6xg9L/sJ8SqUpplJJxH0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwUWJSK+qiUHQjLqSCsYUmlMlk0g6dPJiZCCX0L9z4K25cqLgVd/6N0zYLbT0wcDjnHu7c4yWMCmma31phYXFpeaW4Wlpb39jc0rd37kWcckxsHLOYtz0kCKMRsSWVjLQTTlDoMdLyBpdjv/VAuKBxdCeHCXFD1ItoQDGSSurqRu/I8RDPHKYyPhrVjyvwekYyjepJBd7UqzWzq5dNw5wAzhMrJ2WQo9nVvxw/xmlIIokZEqJjmYl0M8QlxYyMSk4qSILwAPVIR9EIhUS42eSuETxQig+DmKsXSThRfycyFAoxDD01GSLZF7PeWPzP66QyOHMzGiWpJBGeLgpSBmUMxyVBn3KCJRsqgjCn6q8Q9xFHWKoqS6oEa/bkeWJXjXPDuq2VGxd5G0WwB/bBIbDAKWiAK9AENsDgETyDV/CmPWkv2rv2MR0taHlmF/yB9vkDXvmdEQ==</latexit>

h�i ()
<latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit><latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit><latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit><latexit sha1_base64="ukDIV0eDI1mA29uadOSWKDSslGg=">AAACEXicbVC7TsMwFHXKq5RXgZHFokKCpUoQErBVsDAwFInQSk1VOa7TWnXsyL4BVVG/gYVfYWEAxMrGxt/gthmg5UiWj8+5V9f3hIngBlz32yksLC4trxRXS2vrG5tb5e2dO6NSTZlPlVC6GRLDBJfMBw6CNRPNSBwK1ggHl2O/cc+04UrewjBh7Zj0JI84JWClTvkoEET2BMNB0uc40PnjWo3vCDTv9YForR5wp1xxq+4EeJ54OamgHPVO+SvoKprGTAIVxJiW5ybQzogGTgUblYLUsITQAemxlqWSxMy0s8lKI3xglS6OlLZHAp6ovzsyEhszjENbGRPom1lvLP7ntVKIztoZl0kKTNLpoCgVGBQe54O7XDMKYmgJoZrbv2LaJ5pQsCmWbAje7MrzxD+unle9m5NK7SJPo4j20D46RB46RTV0herIRxQ9omf0it6cJ+fFeXc+pqUFJ+/ZRX/gfP4AuSCdug==</latexit>
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Quantum many body Kapitza phases
of periodically driven spin systems
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 Lipkin-Meshkov-Glick model



NEQ phase diagram under periodic drive (Lipkin)
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paramagnetic

Kapitza

ferromagnetic

Dynamical Phases

P

K

F||, F?
<latexit sha1_base64="kHzosAaY49ggMqk9jVf/wKf/f0E=">AAACAnicbVDLSsNAFJ3UV42vqDvdDBaLCymJCOquKBTBTQVjC00Ik+mkHTp5MDMRSlpw46+4caHi1q9w5984abPQ1gP3cjjnXmbu8RNGhTTNb620sLi0vFJe1dfWNza3jO2dexGnHBMbxyzmbR8JwmhEbEklI+2EExT6jLT8wVXutx4IFzSO7uQwIW6IehENKEZSSZ6xV206jl69yVvDy0aj8TFseE5CeOIZFbNmTgDniVWQCijQ9IwvpxvjNCSRxAwJ0bHMRLoZ4pJiRsa6kwqSIDxAPdJRNEIhEW42uWEMD5XShUHMVUUSTtTfGxkKhRiGvpoMkeyLWS8X//M6qQzO3YxGSSpJhKcPBSmDMoZ5ILBLOcGSDRVBmFP1V4j7iCMsVWy6CsGaPXme2Ce1i5p1e1qpXxZplME+OABHwAJnoA6uQRPYAINH8AxewZv2pL1o79rHdLSkFTu74A+0zx9n9ZWt</latexit><latexit sha1_base64="kHzosAaY49ggMqk9jVf/wKf/f0E=">AAACAnicbVDLSsNAFJ3UV42vqDvdDBaLCymJCOquKBTBTQVjC00Ik+mkHTp5MDMRSlpw46+4caHi1q9w5984abPQ1gP3cjjnXmbu8RNGhTTNb620sLi0vFJe1dfWNza3jO2dexGnHBMbxyzmbR8JwmhEbEklI+2EExT6jLT8wVXutx4IFzSO7uQwIW6IehENKEZSSZ6xV206jl69yVvDy0aj8TFseE5CeOIZFbNmTgDniVWQCijQ9IwvpxvjNCSRxAwJ0bHMRLoZ4pJiRsa6kwqSIDxAPdJRNEIhEW42uWEMD5XShUHMVUUSTtTfGxkKhRiGvpoMkeyLWS8X//M6qQzO3YxGSSpJhKcPBSmDMoZ5ILBLOcGSDRVBmFP1V4j7iCMsVWy6CsGaPXme2Ce1i5p1e1qpXxZplME+OABHwAJnoA6uQRPYAINH8AxewZv2pL1o79rHdLSkFTu74A+0zx9n9ZWt</latexit><latexit sha1_base64="kHzosAaY49ggMqk9jVf/wKf/f0E=">AAACAnicbVDLSsNAFJ3UV42vqDvdDBaLCymJCOquKBTBTQVjC00Ik+mkHTp5MDMRSlpw46+4caHi1q9w5984abPQ1gP3cjjnXmbu8RNGhTTNb620sLi0vFJe1dfWNza3jO2dexGnHBMbxyzmbR8JwmhEbEklI+2EExT6jLT8wVXutx4IFzSO7uQwIW6IehENKEZSSZ6xV206jl69yVvDy0aj8TFseE5CeOIZFbNmTgDniVWQCijQ9IwvpxvjNCSRxAwJ0bHMRLoZ4pJiRsa6kwqSIDxAPdJRNEIhEW42uWEMD5XShUHMVUUSTtTfGxkKhRiGvpoMkeyLWS8X//M6qQzO3YxGSSpJhKcPBSmDMoZ5ILBLOcGSDRVBmFP1V4j7iCMsVWy6CsGaPXme2Ce1i5p1e1qpXxZplME+OABHwAJnoA6uQRPYAINH8AxewZv2pL1o79rHdLSkFTu74A+0zx9n9ZWt</latexit><latexit sha1_base64="kHzosAaY49ggMqk9jVf/wKf/f0E=">AAACAnicbVDLSsNAFJ3UV42vqDvdDBaLCymJCOquKBTBTQVjC00Ik+mkHTp5MDMRSlpw46+4caHi1q9w5984abPQ1gP3cjjnXmbu8RNGhTTNb620sLi0vFJe1dfWNza3jO2dexGnHBMbxyzmbR8JwmhEbEklI+2EExT6jLT8wVXutx4IFzSO7uQwIW6IehENKEZSSZ6xV206jl69yVvDy0aj8TFseE5CeOIZFbNmTgDniVWQCijQ9IwvpxvjNCSRxAwJ0bHMRLoZ4pJiRsa6kwqSIDxAPdJRNEIhEW42uWEMD5XShUHMVUUSTtTfGxkKhRiGvpoMkeyLWS8X//M6qQzO3YxGSSpJhKcPBSmDMoZ5ILBLOcGSDRVBmFP1V4j7iCMsVWy6CsGaPXme2Ce1i5p1e1qpXxZplME+OABHwAJnoA6uQRPYAINH8AxewZv2pL1o79rHdLSkFTu74A+0zx9n9ZWt</latexit>



Dynamical ferromagnet 
& chaotic trajectories around the unstable paramagnetic point 

B0/J0 = 1.2, ⌦/J0 = 5
<latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit>

�B/J0 = 0.01
<latexit sha1_base64="q6VOMppnSZHtmnu/i72Idi1mY9Y=">AAAB+XicbVDLSsNAFJ3UV62vVJduBovgqiYiqAuh1I24qmBsoQ1hMpm0QycPZm6UEvspblyouPVP3Pk3TtsstPXA5R7OuZe5c/xUcAWW9W2UlpZXVtfK65WNza3tHbO6e6+STFLm0EQksuMTxQSPmQMcBOukkpHIF6ztD68mfvuBScWT+A5GKXMj0o95yCkBLXlmtRcwAQQ3j28869KqW7Zn1nSbAi8SuyA1VKDlmV+9IKFZxGKggijVta0U3JxI4FSwcaWXKZYSOiR91tU0JhFTbj49fYwPtRLgMJG6YsBT9fdGTiKlRpGvJyMCAzXvTcT/vG4G4bmb8zjNgMV09lCYCQwJnuSAAy4ZBTHShFDJ9a2YDogkFHRaFR2CPf/lReKc1C/q9u1prdEs0iijfXSAjpCNzlADXaMWchBFj+gZvaI348l4Md6Nj9loySh29tAfGJ8/05mR9Q==</latexit><latexit sha1_base64="q6VOMppnSZHtmnu/i72Idi1mY9Y=">AAAB+XicbVDLSsNAFJ3UV62vVJduBovgqiYiqAuh1I24qmBsoQ1hMpm0QycPZm6UEvspblyouPVP3Pk3TtsstPXA5R7OuZe5c/xUcAWW9W2UlpZXVtfK65WNza3tHbO6e6+STFLm0EQksuMTxQSPmQMcBOukkpHIF6ztD68mfvuBScWT+A5GKXMj0o95yCkBLXlmtRcwAQQ3j28869KqW7Zn1nSbAi8SuyA1VKDlmV+9IKFZxGKggijVta0U3JxI4FSwcaWXKZYSOiR91tU0JhFTbj49fYwPtRLgMJG6YsBT9fdGTiKlRpGvJyMCAzXvTcT/vG4G4bmb8zjNgMV09lCYCQwJnuSAAy4ZBTHShFDJ9a2YDogkFHRaFR2CPf/lReKc1C/q9u1prdEs0iijfXSAjpCNzlADXaMWchBFj+gZvaI348l4Md6Nj9loySh29tAfGJ8/05mR9Q==</latexit><latexit sha1_base64="q6VOMppnSZHtmnu/i72Idi1mY9Y=">AAAB+XicbVDLSsNAFJ3UV62vVJduBovgqiYiqAuh1I24qmBsoQ1hMpm0QycPZm6UEvspblyouPVP3Pk3TtsstPXA5R7OuZe5c/xUcAWW9W2UlpZXVtfK65WNza3tHbO6e6+STFLm0EQksuMTxQSPmQMcBOukkpHIF6ztD68mfvuBScWT+A5GKXMj0o95yCkBLXlmtRcwAQQ3j28869KqW7Zn1nSbAi8SuyA1VKDlmV+9IKFZxGKggijVta0U3JxI4FSwcaWXKZYSOiR91tU0JhFTbj49fYwPtRLgMJG6YsBT9fdGTiKlRpGvJyMCAzXvTcT/vG4G4bmb8zjNgMV09lCYCQwJnuSAAy4ZBTHShFDJ9a2YDogkFHRaFR2CPf/lReKc1C/q9u1prdEs0iijfXSAjpCNzlADXaMWchBFj+gZvaI348l4Md6Nj9loySh29tAfGJ8/05mR9Q==</latexit><latexit sha1_base64="q6VOMppnSZHtmnu/i72Idi1mY9Y=">AAAB+XicbVDLSsNAFJ3UV62vVJduBovgqiYiqAuh1I24qmBsoQ1hMpm0QycPZm6UEvspblyouPVP3Pk3TtsstPXA5R7OuZe5c/xUcAWW9W2UlpZXVtfK65WNza3tHbO6e6+STFLm0EQksuMTxQSPmQMcBOukkpHIF6ztD68mfvuBScWT+A5GKXMj0o95yCkBLXlmtRcwAQQ3j28869KqW7Zn1nSbAi8SuyA1VKDlmV+9IKFZxGKggijVta0U3JxI4FSwcaWXKZYSOiR91tU0JhFTbj49fYwPtRLgMJG6YsBT9fdGTiKlRpGvJyMCAzXvTcT/vG4G4bmb8zjNgMV09lCYCQwJnuSAAy4ZBTHShFDJ9a2YDogkFHRaFR2CPf/lReKc1C/q9u1prdEs0iijfXSAjpCNzlADXaMWchBFj+gZvaI348l4Md6Nj9loySh29tAfGJ8/05mR9Q==</latexit>

{~S(tn)}, tn = 2⇡n/⌦, n = 0, 1, 2, ...
<latexit sha1_base64="zxJmSILs1mWiBMzIxmAeZS8Pye0="></latexit><latexit sha1_base64="zxJmSILs1mWiBMzIxmAeZS8Pye0="></latexit><latexit sha1_base64="zxJmSILs1mWiBMzIxmAeZS8Pye0="></latexit><latexit sha1_base64="zxJmSILs1mWiBMzIxmAeZS8Pye0="></latexit>

Stroboscopic trajectories of the order parameter on the Bloch sphere 

periodic trajectories (from FM initial states)



Dynamical ferromagnet 
& chaotic trajectories around the unstable paramagnetic point 

B0/J0 = 1.2, ⌦/J0 = 5
<latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit>

�B/J0 = 0.01
<latexit sha1_base64="q6VOMppnSZHtmnu/i72Idi1mY9Y=">AAAB+XicbVDLSsNAFJ3UV62vVJduBovgqiYiqAuh1I24qmBsoQ1hMpm0QycPZm6UEvspblyouPVP3Pk3TtsstPXA5R7OuZe5c/xUcAWW9W2UlpZXVtfK65WNza3tHbO6e6+STFLm0EQksuMTxQSPmQMcBOukkpHIF6ztD68mfvuBScWT+A5GKXMj0o95yCkBLXlmtRcwAQQ3j28869KqW7Zn1nSbAi8SuyA1VKDlmV+9IKFZxGKggijVta0U3JxI4FSwcaWXKZYSOiR91tU0JhFTbj49fYwPtRLgMJG6YsBT9fdGTiKlRpGvJyMCAzXvTcT/vG4G4bmb8zjNgMV09lCYCQwJnuSAAy4ZBTHShFDJ9a2YDogkFHRaFR2CPf/lReKc1C/q9u1prdEs0iijfXSAjpCNzlADXaMWchBFj+gZvaI348l4Md6Nj9loySh29tAfGJ8/05mR9Q==</latexit><latexit sha1_base64="q6VOMppnSZHtmnu/i72Idi1mY9Y=">AAAB+XicbVDLSsNAFJ3UV62vVJduBovgqiYiqAuh1I24qmBsoQ1hMpm0QycPZm6UEvspblyouPVP3Pk3TtsstPXA5R7OuZe5c/xUcAWW9W2UlpZXVtfK65WNza3tHbO6e6+STFLm0EQksuMTxQSPmQMcBOukkpHIF6ztD68mfvuBScWT+A5GKXMj0o95yCkBLXlmtRcwAQQ3j28869KqW7Zn1nSbAi8SuyA1VKDlmV+9IKFZxGKggijVta0U3JxI4FSwcaWXKZYSOiR91tU0JhFTbj49fYwPtRLgMJG6YsBT9fdGTiKlRpGvJyMCAzXvTcT/vG4G4bmb8zjNgMV09lCYCQwJnuSAAy4ZBTHShFDJ9a2YDogkFHRaFR2CPf/lReKc1C/q9u1prdEs0iijfXSAjpCNzlADXaMWchBFj+gZvaI348l4Md6Nj9loySh29tAfGJ8/05mR9Q==</latexit><latexit sha1_base64="q6VOMppnSZHtmnu/i72Idi1mY9Y=">AAAB+XicbVDLSsNAFJ3UV62vVJduBovgqiYiqAuh1I24qmBsoQ1hMpm0QycPZm6UEvspblyouPVP3Pk3TtsstPXA5R7OuZe5c/xUcAWW9W2UlpZXVtfK65WNza3tHbO6e6+STFLm0EQksuMTxQSPmQMcBOukkpHIF6ztD68mfvuBScWT+A5GKXMj0o95yCkBLXlmtRcwAQQ3j28869KqW7Zn1nSbAi8SuyA1VKDlmV+9IKFZxGKggijVta0U3JxI4FSwcaWXKZYSOiR91tU0JhFTbj49fYwPtRLgMJG6YsBT9fdGTiKlRpGvJyMCAzXvTcT/vG4G4bmb8zjNgMV09lCYCQwJnuSAAy4ZBTHShFDJ9a2YDogkFHRaFR2CPf/lReKc1C/q9u1prdEs0iijfXSAjpCNzlADXaMWchBFj+gZvaI348l4Md6Nj9loySh29tAfGJ8/05mR9Q==</latexit><latexit sha1_base64="q6VOMppnSZHtmnu/i72Idi1mY9Y=">AAAB+XicbVDLSsNAFJ3UV62vVJduBovgqiYiqAuh1I24qmBsoQ1hMpm0QycPZm6UEvspblyouPVP3Pk3TtsstPXA5R7OuZe5c/xUcAWW9W2UlpZXVtfK65WNza3tHbO6e6+STFLm0EQksuMTxQSPmQMcBOukkpHIF6ztD68mfvuBScWT+A5GKXMj0o95yCkBLXlmtRcwAQQ3j28869KqW7Zn1nSbAi8SuyA1VKDlmV+9IKFZxGKggijVta0U3JxI4FSwcaWXKZYSOiR91tU0JhFTbj49fYwPtRLgMJG6YsBT9fdGTiKlRpGvJyMCAzXvTcT/vG4G4bmb8zjNgMV09lCYCQwJnuSAAy4ZBTHShFDJ9a2YDogkFHRaFR2CPf/lReKc1C/q9u1prdEs0iijfXSAjpCNzlADXaMWchBFj+gZvaI348l4Md6Nj9loySh29tAfGJ8/05mR9Q==</latexit>

{~S(tn)}, tn = 2⇡n/⌦, n = 0, 1, 2, ...
<latexit sha1_base64="zxJmSILs1mWiBMzIxmAeZS8Pye0="></latexit><latexit sha1_base64="zxJmSILs1mWiBMzIxmAeZS8Pye0="></latexit><latexit sha1_base64="zxJmSILs1mWiBMzIxmAeZS8Pye0="></latexit><latexit sha1_base64="zxJmSILs1mWiBMzIxmAeZS8Pye0="></latexit>

Stroboscopic trajectories of the order parameter on the Bloch sphere 

periodic trajectories (from FM initial states)

close to the paramagnetic point:
chaotic trajectories 



Dynamically stabilised (one-body) Kapitza phase

B0/J0 = 1.2, ⌦/J0 = 5
<latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit>

�B/J = 3.3
<latexit sha1_base64="fgTHy/aOrTTqK2tS4nW3fLUpeDk=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0ysoB6EUi/iqYKxhTaWzWbTLt1swu5EKaH/w4sHFa/+GG/+G7cfB60+GHi8N8PMvCAVXIPjfFmFhcWl5ZXiamltfWNzq7y9c6eTTFHm0UQkqhUQzQSXzAMOgrVSxUgcCNYMBpdjv/nAlOaJvIVhyvyY9CSPOCVgpPtOyAQQXD+6vqja1W654tjOBPgvcWekgmZodMufnTChWcwkUEG0brtOCn5OFHAq2KjUyTRLCR2QHmsbKknMtJ9Prh7hA6OEOEqUKQl4ov6cyEms9TAOTGdMoK/nvbH4n9fOIDrzcy7TDJik00VRJjAkeBwBDrliFMTQEEIVN7di2ieKUDBBlUwI7vzLf4l3bJ/b7s1JpVafpVFEe2gfHSIXnaIaukIN5CGKFHpCL+jVerSerTfrfdpasGYzu+gXrI9vxcqQ7A==</latexit><latexit sha1_base64="fgTHy/aOrTTqK2tS4nW3fLUpeDk=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0ysoB6EUi/iqYKxhTaWzWbTLt1swu5EKaH/w4sHFa/+GG/+G7cfB60+GHi8N8PMvCAVXIPjfFmFhcWl5ZXiamltfWNzq7y9c6eTTFHm0UQkqhUQzQSXzAMOgrVSxUgcCNYMBpdjv/nAlOaJvIVhyvyY9CSPOCVgpPtOyAQQXD+6vqja1W654tjOBPgvcWekgmZodMufnTChWcwkUEG0brtOCn5OFHAq2KjUyTRLCR2QHmsbKknMtJ9Prh7hA6OEOEqUKQl4ov6cyEms9TAOTGdMoK/nvbH4n9fOIDrzcy7TDJik00VRJjAkeBwBDrliFMTQEEIVN7di2ieKUDBBlUwI7vzLf4l3bJ/b7s1JpVafpVFEe2gfHSIXnaIaukIN5CGKFHpCL+jVerSerTfrfdpasGYzu+gXrI9vxcqQ7A==</latexit><latexit sha1_base64="fgTHy/aOrTTqK2tS4nW3fLUpeDk=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0ysoB6EUi/iqYKxhTaWzWbTLt1swu5EKaH/w4sHFa/+GG/+G7cfB60+GHi8N8PMvCAVXIPjfFmFhcWl5ZXiamltfWNzq7y9c6eTTFHm0UQkqhUQzQSXzAMOgrVSxUgcCNYMBpdjv/nAlOaJvIVhyvyY9CSPOCVgpPtOyAQQXD+6vqja1W654tjOBPgvcWekgmZodMufnTChWcwkUEG0brtOCn5OFHAq2KjUyTRLCR2QHmsbKknMtJ9Prh7hA6OEOEqUKQl4ov6cyEms9TAOTGdMoK/nvbH4n9fOIDrzcy7TDJik00VRJjAkeBwBDrliFMTQEEIVN7di2ieKUDBBlUwI7vzLf4l3bJ/b7s1JpVafpVFEe2gfHSIXnaIaukIN5CGKFHpCL+jVerSerTfrfdpasGYzu+gXrI9vxcqQ7A==</latexit><latexit sha1_base64="fgTHy/aOrTTqK2tS4nW3fLUpeDk=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0ysoB6EUi/iqYKxhTaWzWbTLt1swu5EKaH/w4sHFa/+GG/+G7cfB60+GHi8N8PMvCAVXIPjfFmFhcWl5ZXiamltfWNzq7y9c6eTTFHm0UQkqhUQzQSXzAMOgrVSxUgcCNYMBpdjv/nAlOaJvIVhyvyY9CSPOCVgpPtOyAQQXD+6vqja1W654tjOBPgvcWekgmZodMufnTChWcwkUEG0brtOCn5OFHAq2KjUyTRLCR2QHmsbKknMtJ9Prh7hA6OEOEqUKQl4ov6cyEms9TAOTGdMoK/nvbH4n9fOIDrzcy7TDJik00VRJjAkeBwBDrliFMTQEEIVN7di2ieKUDBBlUwI7vzLf4l3bJ/b7s1JpVafpVFEe2gfHSIXnaIaukIN5CGKFHpCL+jVerSerTfrfdpasGYzu+gXrI9vxcqQ7A==</latexit>

increasing driving amplitude:
orbits become regular 

around unstable paramagn. point
(dynamical stabilization)

Kapitza (1951)

0
<latexit sha1_base64="LYGR+uKD65ytoLFTpbSYt3Eha6c=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZd85oX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnuIyI</latexit><latexit sha1_base64="LYGR+uKD65ytoLFTpbSYt3Eha6c=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZd85oX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnuIyI</latexit><latexit sha1_base64="LYGR+uKD65ytoLFTpbSYt3Eha6c=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZd85oX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnuIyI</latexit><latexit sha1_base64="LYGR+uKD65ytoLFTpbSYt3Eha6c=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZd85oX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnuIyI</latexit>



Dynamically stabilised (one-body) Kapitza phase

B0/J0 = 1.2, ⌦/J0 = 5
<latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit>

�B/J = 3.3
<latexit sha1_base64="fgTHy/aOrTTqK2tS4nW3fLUpeDk=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0ysoB6EUi/iqYKxhTaWzWbTLt1swu5EKaH/w4sHFa/+GG/+G7cfB60+GHi8N8PMvCAVXIPjfFmFhcWl5ZXiamltfWNzq7y9c6eTTFHm0UQkqhUQzQSXzAMOgrVSxUgcCNYMBpdjv/nAlOaJvIVhyvyY9CSPOCVgpPtOyAQQXD+6vqja1W654tjOBPgvcWekgmZodMufnTChWcwkUEG0brtOCn5OFHAq2KjUyTRLCR2QHmsbKknMtJ9Prh7hA6OEOEqUKQl4ov6cyEms9TAOTGdMoK/nvbH4n9fOIDrzcy7TDJik00VRJjAkeBwBDrliFMTQEEIVN7di2ieKUDBBlUwI7vzLf4l3bJ/b7s1JpVafpVFEe2gfHSIXnaIaukIN5CGKFHpCL+jVerSerTfrfdpasGYzu+gXrI9vxcqQ7A==</latexit><latexit sha1_base64="fgTHy/aOrTTqK2tS4nW3fLUpeDk=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0ysoB6EUi/iqYKxhTaWzWbTLt1swu5EKaH/w4sHFa/+GG/+G7cfB60+GHi8N8PMvCAVXIPjfFmFhcWl5ZXiamltfWNzq7y9c6eTTFHm0UQkqhUQzQSXzAMOgrVSxUgcCNYMBpdjv/nAlOaJvIVhyvyY9CSPOCVgpPtOyAQQXD+6vqja1W654tjOBPgvcWekgmZodMufnTChWcwkUEG0brtOCn5OFHAq2KjUyTRLCR2QHmsbKknMtJ9Prh7hA6OEOEqUKQl4ov6cyEms9TAOTGdMoK/nvbH4n9fOIDrzcy7TDJik00VRJjAkeBwBDrliFMTQEEIVN7di2ieKUDBBlUwI7vzLf4l3bJ/b7s1JpVafpVFEe2gfHSIXnaIaukIN5CGKFHpCL+jVerSerTfrfdpasGYzu+gXrI9vxcqQ7A==</latexit><latexit sha1_base64="fgTHy/aOrTTqK2tS4nW3fLUpeDk=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0ysoB6EUi/iqYKxhTaWzWbTLt1swu5EKaH/w4sHFa/+GG/+G7cfB60+GHi8N8PMvCAVXIPjfFmFhcWl5ZXiamltfWNzq7y9c6eTTFHm0UQkqhUQzQSXzAMOgrVSxUgcCNYMBpdjv/nAlOaJvIVhyvyY9CSPOCVgpPtOyAQQXD+6vqja1W654tjOBPgvcWekgmZodMufnTChWcwkUEG0brtOCn5OFHAq2KjUyTRLCR2QHmsbKknMtJ9Prh7hA6OEOEqUKQl4ov6cyEms9TAOTGdMoK/nvbH4n9fOIDrzcy7TDJik00VRJjAkeBwBDrliFMTQEEIVN7di2ieKUDBBlUwI7vzLf4l3bJ/b7s1JpVafpVFEe2gfHSIXnaIaukIN5CGKFHpCL+jVerSerTfrfdpasGYzu+gXrI9vxcqQ7A==</latexit><latexit sha1_base64="fgTHy/aOrTTqK2tS4nW3fLUpeDk=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0ysoB6EUi/iqYKxhTaWzWbTLt1swu5EKaH/w4sHFa/+GG/+G7cfB60+GHi8N8PMvCAVXIPjfFmFhcWl5ZXiamltfWNzq7y9c6eTTFHm0UQkqhUQzQSXzAMOgrVSxUgcCNYMBpdjv/nAlOaJvIVhyvyY9CSPOCVgpPtOyAQQXD+6vqja1W654tjOBPgvcWekgmZodMufnTChWcwkUEG0brtOCn5OFHAq2KjUyTRLCR2QHmsbKknMtJ9Prh7hA6OEOEqUKQl4ov6cyEms9TAOTGdMoK/nvbH4n9fOIDrzcy7TDJik00VRJjAkeBwBDrliFMTQEEIVN7di2ieKUDBBlUwI7vzLf4l3bJ/b7s1JpVafpVFEe2gfHSIXnaIaukIN5CGKFHpCL+jVerSerTfrfdpasGYzu+gXrI9vxcqQ7A==</latexit>

increasing driving amplitude:
orbits become regular 

around unstable paramagn. point
(dynamical stabilization)

Kapitza (1951)
m(↵) = S(↵)/N
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<latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit><latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit><latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit><latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit>

0
<latexit sha1_base64="LYGR+uKD65ytoLFTpbSYt3Eha6c=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZd85oX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnuIyI</latexit><latexit sha1_base64="LYGR+uKD65ytoLFTpbSYt3Eha6c=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZd85oX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnuIyI</latexit><latexit sha1_base64="LYGR+uKD65ytoLFTpbSYt3Eha6c=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZd85oX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnuIyI</latexit><latexit sha1_base64="LYGR+uKD65ytoLFTpbSYt3Eha6c=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZd85oX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnuIyI</latexit>



Dynamically stabilised (one-body) Kapitza phase

B0/J0 = 1.2, ⌦/J0 = 5
<latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit>

�B/J = 3.3
<latexit sha1_base64="fgTHy/aOrTTqK2tS4nW3fLUpeDk=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0ysoB6EUi/iqYKxhTaWzWbTLt1swu5EKaH/w4sHFa/+GG/+G7cfB60+GHi8N8PMvCAVXIPjfFmFhcWl5ZXiamltfWNzq7y9c6eTTFHm0UQkqhUQzQSXzAMOgrVSxUgcCNYMBpdjv/nAlOaJvIVhyvyY9CSPOCVgpPtOyAQQXD+6vqja1W654tjOBPgvcWekgmZodMufnTChWcwkUEG0brtOCn5OFHAq2KjUyTRLCR2QHmsbKknMtJ9Prh7hA6OEOEqUKQl4ov6cyEms9TAOTGdMoK/nvbH4n9fOIDrzcy7TDJik00VRJjAkeBwBDrliFMTQEEIVN7di2ieKUDBBlUwI7vzLf4l3bJ/b7s1JpVafpVFEe2gfHSIXnaIaukIN5CGKFHpCL+jVerSerTfrfdpasGYzu+gXrI9vxcqQ7A==</latexit><latexit sha1_base64="fgTHy/aOrTTqK2tS4nW3fLUpeDk=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0ysoB6EUi/iqYKxhTaWzWbTLt1swu5EKaH/w4sHFa/+GG/+G7cfB60+GHi8N8PMvCAVXIPjfFmFhcWl5ZXiamltfWNzq7y9c6eTTFHm0UQkqhUQzQSXzAMOgrVSxUgcCNYMBpdjv/nAlOaJvIVhyvyY9CSPOCVgpPtOyAQQXD+6vqja1W654tjOBPgvcWekgmZodMufnTChWcwkUEG0brtOCn5OFHAq2KjUyTRLCR2QHmsbKknMtJ9Prh7hA6OEOEqUKQl4ov6cyEms9TAOTGdMoK/nvbH4n9fOIDrzcy7TDJik00VRJjAkeBwBDrliFMTQEEIVN7di2ieKUDBBlUwI7vzLf4l3bJ/b7s1JpVafpVFEe2gfHSIXnaIaukIN5CGKFHpCL+jVerSerTfrfdpasGYzu+gXrI9vxcqQ7A==</latexit><latexit sha1_base64="fgTHy/aOrTTqK2tS4nW3fLUpeDk=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0ysoB6EUi/iqYKxhTaWzWbTLt1swu5EKaH/w4sHFa/+GG/+G7cfB60+GHi8N8PMvCAVXIPjfFmFhcWl5ZXiamltfWNzq7y9c6eTTFHm0UQkqhUQzQSXzAMOgrVSxUgcCNYMBpdjv/nAlOaJvIVhyvyY9CSPOCVgpPtOyAQQXD+6vqja1W654tjOBPgvcWekgmZodMufnTChWcwkUEG0brtOCn5OFHAq2KjUyTRLCR2QHmsbKknMtJ9Prh7hA6OEOEqUKQl4ov6cyEms9TAOTGdMoK/nvbH4n9fOIDrzcy7TDJik00VRJjAkeBwBDrliFMTQEEIVN7di2ieKUDBBlUwI7vzLf4l3bJ/b7s1JpVafpVFEe2gfHSIXnaIaukIN5CGKFHpCL+jVerSerTfrfdpasGYzu+gXrI9vxcqQ7A==</latexit><latexit sha1_base64="fgTHy/aOrTTqK2tS4nW3fLUpeDk=">AAAB9HicbVBNS8NAEN3Ur1q/qh69LBbBU0ysoB6EUi/iqYKxhTaWzWbTLt1swu5EKaH/w4sHFa/+GG/+G7cfB60+GHi8N8PMvCAVXIPjfFmFhcWl5ZXiamltfWNzq7y9c6eTTFHm0UQkqhUQzQSXzAMOgrVSxUgcCNYMBpdjv/nAlOaJvIVhyvyY9CSPOCVgpPtOyAQQXD+6vqja1W654tjOBPgvcWekgmZodMufnTChWcwkUEG0brtOCn5OFHAq2KjUyTRLCR2QHmsbKknMtJ9Prh7hA6OEOEqUKQl4ov6cyEms9TAOTGdMoK/nvbH4n9fOIDrzcy7TDJik00VRJjAkeBwBDrliFMTQEEIVN7di2ieKUDBBlUwI7vzLf4l3bJ/b7s1JpVafpVFEe2gfHSIXnaIaukIN5CGKFHpCL+jVerSerTfrfdpasGYzu+gXrI9vxcqQ7A==</latexit>

increasing driving amplitude:
orbits become regular 

around unstable paramagn. point
(dynamical stabilization)

Kapitza (1951)
m(↵) = S(↵)/N
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<latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit><latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit><latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit><latexit sha1_base64="7XS90tXswbv6VEBuJvj+PiXgn8w=">AAACFnicbVDLSsNAFJ3UV42vqEs3wSJUkDQRQV0Uim5clYrWFpoQJtNpO3QmCTMTMYb+hRt/xY0LFbfizr9x+ljU1gMXzpxzL3PvCWJKhLTtHy23sLi0vJJf1dfWNza3jO2dOxElHOE6imjEmwEUmJIQ1yWRFDdjjiELKG4E/cuh37jHXJAovJVpjD0GuyHpEASlknzDYn5WdCGNe/BwUL6ZepSqrqu3mP9wxPzUKxPmP5aqvlGwLXsEc544E1IAE9R849ttRyhhOJSIQiFajh1LL4NcEkTxQHcTgWOI+rCLW4qGkGHhZaO7BuaBUtpmJ+KqQmmO1OmJDDIhUhaoTgZlT8x6Q/E/r5XIzpmXkTBOJA7R+KNOQk0ZmcOQzDbhGEmaKgIRJ2pXE/Ugh0iqKHUVgjN78jypH1vnlnN9UqhcTNLIgz2wD4rAAaegAq5ADdQBAk/gBbyBd+1Ze9U+tM9xa06bzOyCP9C+fgF42p5x</latexit>

N ! 1
<latexit sha1_base64="egPHECUbZ/0CInZaaphPkdyzGvc=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FL56kgrHFJpTNdtMu3eyG3YkQQv+FFw8qXv053vw3btsctPpg4PHeDDPzolRwA6775VSWlldW16rrtY3Nre2d+u7evVGZpsynSijdjYhhgkvmAwfBuqlmJIkE60Tjq6nfeWTacCXvIE9ZmJCh5DGnBKz0cBOACriMIe/XG27TnQH/JV5JGqhEu1//DAaKZgmTQAUxpue5KYQF0cCpYJNakBmWEjomQ9azVJKEmbCYXTzBR1YZ4FhpWxLwTP05UZDEmDyJbGdCYGQWvan4n9fLID4PCy7TDJik80VxJjAoPH0fD7hmFERuCaGa21sxHRFNKNiQajYEb/Hlv8Q/aV40vdvTRuuyTKOKDtAhOkYeOkMtdI3ayEcUSfSEXtCrY5xn5815n7dWnHJmH/2C8/ENJfqQxQ==</latexit><latexit sha1_base64="egPHECUbZ/0CInZaaphPkdyzGvc=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FL56kgrHFJpTNdtMu3eyG3YkQQv+FFw8qXv053vw3btsctPpg4PHeDDPzolRwA6775VSWlldW16rrtY3Nre2d+u7evVGZpsynSijdjYhhgkvmAwfBuqlmJIkE60Tjq6nfeWTacCXvIE9ZmJCh5DGnBKz0cBOACriMIe/XG27TnQH/JV5JGqhEu1//DAaKZgmTQAUxpue5KYQF0cCpYJNakBmWEjomQ9azVJKEmbCYXTzBR1YZ4FhpWxLwTP05UZDEmDyJbGdCYGQWvan4n9fLID4PCy7TDJik80VxJjAoPH0fD7hmFERuCaGa21sxHRFNKNiQajYEb/Hlv8Q/aV40vdvTRuuyTKOKDtAhOkYeOkMtdI3ayEcUSfSEXtCrY5xn5815n7dWnHJmH/2C8/ENJfqQxQ==</latexit><latexit sha1_base64="egPHECUbZ/0CInZaaphPkdyzGvc=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FL56kgrHFJpTNdtMu3eyG3YkQQv+FFw8qXv053vw3btsctPpg4PHeDDPzolRwA6775VSWlldW16rrtY3Nre2d+u7evVGZpsynSijdjYhhgkvmAwfBuqlmJIkE60Tjq6nfeWTacCXvIE9ZmJCh5DGnBKz0cBOACriMIe/XG27TnQH/JV5JGqhEu1//DAaKZgmTQAUxpue5KYQF0cCpYJNakBmWEjomQ9azVJKEmbCYXTzBR1YZ4FhpWxLwTP05UZDEmDyJbGdCYGQWvan4n9fLID4PCy7TDJik80VxJjAoPH0fD7hmFERuCaGa21sxHRFNKNiQajYEb/Hlv8Q/aV40vdvTRuuyTKOKDtAhOkYeOkMtdI3ayEcUSfSEXtCrY5xn5815n7dWnHJmH/2C8/ENJfqQxQ==</latexit><latexit sha1_base64="egPHECUbZ/0CInZaaphPkdyzGvc=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEUG9FL56kgrHFJpTNdtMu3eyG3YkQQv+FFw8qXv053vw3btsctPpg4PHeDDPzolRwA6775VSWlldW16rrtY3Nre2d+u7evVGZpsynSijdjYhhgkvmAwfBuqlmJIkE60Tjq6nfeWTacCXvIE9ZmJCh5DGnBKz0cBOACriMIe/XG27TnQH/JV5JGqhEu1//DAaKZgmTQAUxpue5KYQF0cCpYJNakBmWEjomQ9azVJKEmbCYXTzBR1YZ4FhpWxLwTP05UZDEmDyJbGdCYGQWvan4n9fLID4PCy7TDJik80VxJjAoPH0fD7hmFERuCaGa21sxHRFNKNiQajYEb/Hlv8Q/aV40vdvTRuuyTKOKDtAhOkYeOkMtdI3ayEcUSfSEXtCrY5xn5815n7dWnHJmH/2C8/ENJfqQxQ==</latexit>

0
<latexit sha1_base64="LYGR+uKD65ytoLFTpbSYt3Eha6c=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZd85oX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnuIyI</latexit><latexit sha1_base64="LYGR+uKD65ytoLFTpbSYt3Eha6c=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZd85oX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnuIyI</latexit><latexit sha1_base64="LYGR+uKD65ytoLFTpbSYt3Eha6c=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZd85oX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnuIyI</latexit><latexit sha1_base64="LYGR+uKD65ytoLFTpbSYt3Eha6c=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbSbt2swm7G6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLU8G1cd1vZ2V1bX1js7RV3t7Z3duvHBw+6CRTDH2WiES1Q6pRcIm+4UZgO1VI41BgKxzdTv3WEyrNE3lvxikGMR1IHnFGjZWabq9SdWvuDGSZeAWpQoFGr/LV7Scsi1EaJqjWHc9NTZBTZTgTOCl3M40pZSM6wI6lksaog3x26IScWqVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UyE10FOZdpZlCy+aIoE8QkZPo16XOFzIixJZQpbm8lbEgVZcZmU7YheIsvLxP/vHZd85oX1fpNkUYJjuEEzsCDS6jDHTTABwYIz/AKb86j8+K8Ox/z1hWnmDmCP3A+fwDnuIyI</latexit>



(Dynamically stabilized) Unconventional ferromagnetic phase

B0/J0 = 1.2, ⌦/J0 = 5
<latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit>

�B/J = 5
<latexit sha1_base64="WS+hqm2WPYO90eI/A5B3GnI8ke0=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU01EUQ9CqRfxVMHYQhPKZrNpl242YXcilNC/4cWDild/jTf/jds2B219MPB4b4aZeUEquAbb/rZKS8srq2vl9crG5tb2TnV371EnmaLMpYlIVCcgmgkumQscBOukipE4EKwdDG8mfvuJKc0T+QCjlPkx6UsecUrASJ4XMgEEN0/urs971Zpdt6fAi8QpSA0VaPWqX16Y0CxmEqggWncdOwU/Jwo4FWxc8TLNUkKHpM+6hkoSM+3n05vH+MgoIY4SZUoCnqq/J3ISaz2KA9MZExjoeW8i/ud1M4gu/ZzLNAMm6WxRlAkMCZ4EgEOuGAUxMoRQxc2tmA6IIhRMTBUTgjP/8iJxT+tXdef+rNZoFmmU0QE6RMfIQReogW5RC7mIohQ9o1f0ZmXWi/VufcxaS1Yxs4/+wPr8AeSakHk=</latexit><latexit sha1_base64="WS+hqm2WPYO90eI/A5B3GnI8ke0=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU01EUQ9CqRfxVMHYQhPKZrNpl242YXcilNC/4cWDild/jTf/jds2B219MPB4b4aZeUEquAbb/rZKS8srq2vl9crG5tb2TnV371EnmaLMpYlIVCcgmgkumQscBOukipE4EKwdDG8mfvuJKc0T+QCjlPkx6UsecUrASJ4XMgEEN0/urs971Zpdt6fAi8QpSA0VaPWqX16Y0CxmEqggWncdOwU/Jwo4FWxc8TLNUkKHpM+6hkoSM+3n05vH+MgoIY4SZUoCnqq/J3ISaz2KA9MZExjoeW8i/ud1M4gu/ZzLNAMm6WxRlAkMCZ4EgEOuGAUxMoRQxc2tmA6IIhRMTBUTgjP/8iJxT+tXdef+rNZoFmmU0QE6RMfIQReogW5RC7mIohQ9o1f0ZmXWi/VufcxaS1Yxs4/+wPr8AeSakHk=</latexit><latexit sha1_base64="WS+hqm2WPYO90eI/A5B3GnI8ke0=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU01EUQ9CqRfxVMHYQhPKZrNpl242YXcilNC/4cWDild/jTf/jds2B219MPB4b4aZeUEquAbb/rZKS8srq2vl9crG5tb2TnV371EnmaLMpYlIVCcgmgkumQscBOukipE4EKwdDG8mfvuJKc0T+QCjlPkx6UsecUrASJ4XMgEEN0/urs971Zpdt6fAi8QpSA0VaPWqX16Y0CxmEqggWncdOwU/Jwo4FWxc8TLNUkKHpM+6hkoSM+3n05vH+MgoIY4SZUoCnqq/J3ISaz2KA9MZExjoeW8i/ud1M4gu/ZzLNAMm6WxRlAkMCZ4EgEOuGAUxMoRQxc2tmA6IIhRMTBUTgjP/8iJxT+tXdef+rNZoFmmU0QE6RMfIQReogW5RC7mIohQ9o1f0ZmXWi/VufcxaS1Yxs4/+wPr8AeSakHk=</latexit><latexit sha1_base64="WS+hqm2WPYO90eI/A5B3GnI8ke0=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU01EUQ9CqRfxVMHYQhPKZrNpl242YXcilNC/4cWDild/jTf/jds2B219MPB4b4aZeUEquAbb/rZKS8srq2vl9crG5tb2TnV371EnmaLMpYlIVCcgmgkumQscBOukipE4EKwdDG8mfvuJKc0T+QCjlPkx6UsecUrASJ4XMgEEN0/urs971Zpdt6fAi8QpSA0VaPWqX16Y0CxmEqggWncdOwU/Jwo4FWxc8TLNUkKHpM+6hkoSM+3n05vH+MgoIY4SZUoCnqq/J3ISaz2KA9MZExjoeW8i/ud1M4gu/ZzLNAMm6WxRlAkMCZ4EgEOuGAUxMoRQxc2tmA6IIhRMTBUTgjP/8iJxT+tXdef+rNZoFmmU0QE6RMfIQReogW5RC7mIohQ9o1f0ZmXWi/VufcxaS1Yxs4/+wPr8AeSakHk=</latexit>



(Dynamically stabilized) Unconventional ferromagnetic phase

B0/J0 = 1.2, ⌦/J0 = 5
<latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit><latexit sha1_base64="ZHG3yLJYM3TMSIzPAf49AJgTcBw=">AAACB3icbVDLSsNAFJ3UV62vqEsXDhbBhcSkKOpCKHUjbqxgbKEJYTKZtEMnD2cmQglduvFX3LhQcesvuPNvnLZZaPXAhcM593LvPX7KqJCm+aWVZmbn5hfKi5Wl5ZXVNX1941YkGcfExglLeNtHgjAaE1tSyUg75QRFPiMtv38+8lv3hAuaxDdykBI3Qt2YhhQjqSRP32545sGlZ55ZRm0fOncZCqBzFZEuGqtHnl41DXMM+JdYBamCAk1P/3SCBGcRiSVmSIiOZabSzRGXFDMyrDiZICnCfdQlHUVjFBHh5uNHhnBXKQEME64qlnCs/pzIUSTEIPJVZ4RkT0x7I/E/r5PJ8MTNaZxmksR4sijMGJQJHKUCA8oJlmygCMKcqlsh7iGOsFTZVVQI1vTLf4ldM04N6/qwWm8UaZTBFtgBe8ACx6AOLkAT2ACDB/AEXsCr9qg9a2/a+6S1pBUzm+AXtI9vT4yWjg==</latexit>

�B/J = 5
<latexit sha1_base64="WS+hqm2WPYO90eI/A5B3GnI8ke0=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU01EUQ9CqRfxVMHYQhPKZrNpl242YXcilNC/4cWDild/jTf/jds2B219MPB4b4aZeUEquAbb/rZKS8srq2vl9crG5tb2TnV371EnmaLMpYlIVCcgmgkumQscBOukipE4EKwdDG8mfvuJKc0T+QCjlPkx6UsecUrASJ4XMgEEN0/urs971Zpdt6fAi8QpSA0VaPWqX16Y0CxmEqggWncdOwU/Jwo4FWxc8TLNUkKHpM+6hkoSM+3n05vH+MgoIY4SZUoCnqq/J3ISaz2KA9MZExjoeW8i/ud1M4gu/ZzLNAMm6WxRlAkMCZ4EgEOuGAUxMoRQxc2tmA6IIhRMTBUTgjP/8iJxT+tXdef+rNZoFmmU0QE6RMfIQReogW5RC7mIohQ9o1f0ZmXWi/VufcxaS1Yxs4/+wPr8AeSakHk=</latexit><latexit sha1_base64="WS+hqm2WPYO90eI/A5B3GnI8ke0=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU01EUQ9CqRfxVMHYQhPKZrNpl242YXcilNC/4cWDild/jTf/jds2B219MPB4b4aZeUEquAbb/rZKS8srq2vl9crG5tb2TnV371EnmaLMpYlIVCcgmgkumQscBOukipE4EKwdDG8mfvuJKc0T+QCjlPkx6UsecUrASJ4XMgEEN0/urs971Zpdt6fAi8QpSA0VaPWqX16Y0CxmEqggWncdOwU/Jwo4FWxc8TLNUkKHpM+6hkoSM+3n05vH+MgoIY4SZUoCnqq/J3ISaz2KA9MZExjoeW8i/ud1M4gu/ZzLNAMm6WxRlAkMCZ4EgEOuGAUxMoRQxc2tmA6IIhRMTBUTgjP/8iJxT+tXdef+rNZoFmmU0QE6RMfIQReogW5RC7mIohQ9o1f0ZmXWi/VufcxaS1Yxs4/+wPr8AeSakHk=</latexit><latexit sha1_base64="WS+hqm2WPYO90eI/A5B3GnI8ke0=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU01EUQ9CqRfxVMHYQhPKZrNpl242YXcilNC/4cWDild/jTf/jds2B219MPB4b4aZeUEquAbb/rZKS8srq2vl9crG5tb2TnV371EnmaLMpYlIVCcgmgkumQscBOukipE4EKwdDG8mfvuJKc0T+QCjlPkx6UsecUrASJ4XMgEEN0/urs971Zpdt6fAi8QpSA0VaPWqX16Y0CxmEqggWncdOwU/Jwo4FWxc8TLNUkKHpM+6hkoSM+3n05vH+MgoIY4SZUoCnqq/J3ISaz2KA9MZExjoeW8i/ud1M4gu/ZzLNAMm6WxRlAkMCZ4EgEOuGAUxMoRQxc2tmA6IIhRMTBUTgjP/8iJxT+tXdef+rNZoFmmU0QE6RMfIQReogW5RC7mIohQ9o1f0ZmXWi/VufcxaS1Yxs4/+wPr8AeSakHk=</latexit><latexit sha1_base64="WS+hqm2WPYO90eI/A5B3GnI8ke0=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBU01EUQ9CqRfxVMHYQhPKZrNpl242YXcilNC/4cWDild/jTf/jds2B219MPB4b4aZeUEquAbb/rZKS8srq2vl9crG5tb2TnV371EnmaLMpYlIVCcgmgkumQscBOukipE4EKwdDG8mfvuJKc0T+QCjlPkx6UsecUrASJ4XMgEEN0/urs971Zpdt6fAi8QpSA0VaPWqX16Y0CxmEqggWncdOwU/Jwo4FWxc8TLNUkKHpM+6hkoSM+3n05vH+MgoIY4SZUoCnqq/J3ISaz2KA9MZExjoeW8i/ud1M4gu/ZzLNAMm6WxRlAkMCZ4EgEOuGAUxMoRQxc2tmA6IIhRMTBUTgjP/8iJxT+tXdef+rNZoFmmU0QE6RMfIQReogW5RC7mIohQ9o1f0ZmXWi/VufcxaS1Yxs4/+wPr8AeSakHk=</latexit>

�(⇣) = J0(4⇣)
<latexit sha1_base64="U/kNRTe/BsAKwXYMTI7Qg4FVBrE=">AAACC3icbVDLSsNAFJ34rPVVdekmWIS6KYkU1IVQdCOuKhhbaEK5mU7boTOTMDMRaugHuPFX3LhQcesPuPNvnLRZaOuBgcM55zL3njBmVGnH+bYWFpeWV1YLa8X1jc2t7dLO7p2KEomJhyMWyVYIijAqiKepZqQVSwI8ZKQZDi8zv3lPpKKRuNWjmAQc+oL2KAZtpE6p7PeBc6j4D0TD0bnPQQ8wsPR63HEqtalqUk7VmcCeJ25OyihHo1P68rsRTjgRGjNQqu06sQ5SkJpiRsZFP1EkBjyEPmkbKoATFaSTY8b2oVG6di+S5gltT9TfEylwpUY8NMlsWTXrZeJ/XjvRvdMgpSJONBF4+lEvYbaO7KwZu0slwZqNDAEsqdnVxgOQgLXpr2hKcGdPnifecfWs6t7UyvWLvI0C2kcHqIJcdILq6Ao1kIcwekTP6BW9WU/Wi/VufUyjC1Y+s4f+wPr8AeuHmnY=</latexit><latexit sha1_base64="U/kNRTe/BsAKwXYMTI7Qg4FVBrE=">AAACC3icbVDLSsNAFJ34rPVVdekmWIS6KYkU1IVQdCOuKhhbaEK5mU7boTOTMDMRaugHuPFX3LhQcesPuPNvnLRZaOuBgcM55zL3njBmVGnH+bYWFpeWV1YLa8X1jc2t7dLO7p2KEomJhyMWyVYIijAqiKepZqQVSwI8ZKQZDi8zv3lPpKKRuNWjmAQc+oL2KAZtpE6p7PeBc6j4D0TD0bnPQQ8wsPR63HEqtalqUk7VmcCeJ25OyihHo1P68rsRTjgRGjNQqu06sQ5SkJpiRsZFP1EkBjyEPmkbKoATFaSTY8b2oVG6di+S5gltT9TfEylwpUY8NMlsWTXrZeJ/XjvRvdMgpSJONBF4+lEvYbaO7KwZu0slwZqNDAEsqdnVxgOQgLXpr2hKcGdPnifecfWs6t7UyvWLvI0C2kcHqIJcdILq6Ao1kIcwekTP6BW9WU/Wi/VufUyjC1Y+s4f+wPr8AeuHmnY=</latexit><latexit sha1_base64="U/kNRTe/BsAKwXYMTI7Qg4FVBrE=">AAACC3icbVDLSsNAFJ34rPVVdekmWIS6KYkU1IVQdCOuKhhbaEK5mU7boTOTMDMRaugHuPFX3LhQcesPuPNvnLRZaOuBgcM55zL3njBmVGnH+bYWFpeWV1YLa8X1jc2t7dLO7p2KEomJhyMWyVYIijAqiKepZqQVSwI8ZKQZDi8zv3lPpKKRuNWjmAQc+oL2KAZtpE6p7PeBc6j4D0TD0bnPQQ8wsPR63HEqtalqUk7VmcCeJ25OyihHo1P68rsRTjgRGjNQqu06sQ5SkJpiRsZFP1EkBjyEPmkbKoATFaSTY8b2oVG6di+S5gltT9TfEylwpUY8NMlsWTXrZeJ/XjvRvdMgpSJONBF4+lEvYbaO7KwZu0slwZqNDAEsqdnVxgOQgLXpr2hKcGdPnifecfWs6t7UyvWLvI0C2kcHqIJcdILq6Ao1kIcwekTP6BW9WU/Wi/VufUyjC1Y+s4f+wPr8AeuHmnY=</latexit><latexit sha1_base64="U/kNRTe/BsAKwXYMTI7Qg4FVBrE=">AAACC3icbVDLSsNAFJ34rPVVdekmWIS6KYkU1IVQdCOuKhhbaEK5mU7boTOTMDMRaugHuPFX3LhQcesPuPNvnLRZaOuBgcM55zL3njBmVGnH+bYWFpeWV1YLa8X1jc2t7dLO7p2KEomJhyMWyVYIijAqiKepZqQVSwI8ZKQZDi8zv3lPpKKRuNWjmAQc+oL2KAZtpE6p7PeBc6j4D0TD0bnPQQ8wsPR63HEqtalqUk7VmcCeJ25OyihHo1P68rsRTjgRGjNQqu06sQ5SkJpiRsZFP1EkBjyEPmkbKoATFaSTY8b2oVG6di+S5gltT9TfEylwpUY8NMlsWTXrZeJ/XjvRvdMgpSJONBF4+lEvYbaO7KwZu0slwZqNDAEsqdnVxgOQgLXpr2hKcGdPnifecfWs6t7UyvWLvI0C2kcHqIJcdILq6Ao1kIcwekTP6BW9WU/Wi/VufUyjC1Y+s4f+wPr8AeuHmnY=</latexit>

Effective Floquet hamiltonian

Bessel of first kind

Order along y-direction for :
J(1 + �) < B0 < J(1� �)

<latexit sha1_base64="L/zJ/3ybtlNjU0OOwxhvkUsKOpk=">AAACA3icbVDLSgMxFM3UV62vUZfdBItQEcuMCCp0UepGXFVwbKEdhkyaaUOTzJBkhFK6cOOvuHGh4tafcOffmLaz0NYDgXPPuZebe8KEUaUd59vKLS2vrK7l1wsbm1vbO/bu3r2KU4mJh2MWy1aIFGFUEE9TzUgrkQTxkJFmOLia+M0HIhWNxZ0eJsTnqCdoRDHSRgrs4k3ZPe70EOfoqFoPnKqpT7I6sEtOxZkCLhI3IyWQoRHYX51ujFNOhMYMKdV2nUT7IyQ1xYyMC51UkQThAeqRtqECcaL80fSIMTw0ShdGsTRPaDhVf0+MEFdqyEPTyZHuq3lvIv7ntVMdXfgjKpJUE4Fni6KUQR3DSSKwSyXBmg0NQVhS81eI+0girE1uBROCO3/yIvFOK5cV9/asVKtnaeRBERyAMnDBOaiBa9AAHsDgETyDV/BmPVkv1rv1MWvNWdnMPvgD6/MHSceVhA==</latexit><latexit sha1_base64="L/zJ/3ybtlNjU0OOwxhvkUsKOpk=">AAACA3icbVDLSgMxFM3UV62vUZfdBItQEcuMCCp0UepGXFVwbKEdhkyaaUOTzJBkhFK6cOOvuHGh4tafcOffmLaz0NYDgXPPuZebe8KEUaUd59vKLS2vrK7l1wsbm1vbO/bu3r2KU4mJh2MWy1aIFGFUEE9TzUgrkQTxkJFmOLia+M0HIhWNxZ0eJsTnqCdoRDHSRgrs4k3ZPe70EOfoqFoPnKqpT7I6sEtOxZkCLhI3IyWQoRHYX51ujFNOhMYMKdV2nUT7IyQ1xYyMC51UkQThAeqRtqECcaL80fSIMTw0ShdGsTRPaDhVf0+MEFdqyEPTyZHuq3lvIv7ntVMdXfgjKpJUE4Fni6KUQR3DSSKwSyXBmg0NQVhS81eI+0girE1uBROCO3/yIvFOK5cV9/asVKtnaeRBERyAMnDBOaiBa9AAHsDgETyDV/BmPVkv1rv1MWvNWdnMPvgD6/MHSceVhA==</latexit><latexit sha1_base64="L/zJ/3ybtlNjU0OOwxhvkUsKOpk=">AAACA3icbVDLSgMxFM3UV62vUZfdBItQEcuMCCp0UepGXFVwbKEdhkyaaUOTzJBkhFK6cOOvuHGh4tafcOffmLaz0NYDgXPPuZebe8KEUaUd59vKLS2vrK7l1wsbm1vbO/bu3r2KU4mJh2MWy1aIFGFUEE9TzUgrkQTxkJFmOLia+M0HIhWNxZ0eJsTnqCdoRDHSRgrs4k3ZPe70EOfoqFoPnKqpT7I6sEtOxZkCLhI3IyWQoRHYX51ujFNOhMYMKdV2nUT7IyQ1xYyMC51UkQThAeqRtqECcaL80fSIMTw0ShdGsTRPaDhVf0+MEFdqyEPTyZHuq3lvIv7ntVMdXfgjKpJUE4Fni6KUQR3DSSKwSyXBmg0NQVhS81eI+0girE1uBROCO3/yIvFOK5cV9/asVKtnaeRBERyAMnDBOaiBa9AAHsDgETyDV/BmPVkv1rv1MWvNWdnMPvgD6/MHSceVhA==</latexit><latexit sha1_base64="L/zJ/3ybtlNjU0OOwxhvkUsKOpk=">AAACA3icbVDLSgMxFM3UV62vUZfdBItQEcuMCCp0UepGXFVwbKEdhkyaaUOTzJBkhFK6cOOvuHGh4tafcOffmLaz0NYDgXPPuZebe8KEUaUd59vKLS2vrK7l1wsbm1vbO/bu3r2KU4mJh2MWy1aIFGFUEE9TzUgrkQTxkJFmOLia+M0HIhWNxZ0eJsTnqCdoRDHSRgrs4k3ZPe70EOfoqFoPnKqpT7I6sEtOxZkCLhI3IyWQoRHYX51ujFNOhMYMKdV2nUT7IyQ1xYyMC51UkQThAeqRtqECcaL80fSIMTw0ShdGsTRPaDhVf0+MEFdqyEPTyZHuq3lvIv7ntVMdXfgjKpJUE4Fni6KUQR3DSSKwSyXBmg0NQVhS81eI+0girE1uBROCO3/yIvFOK5cV9/asVKtnaeRBERyAMnDBOaiBa9AAHsDgETyDV/BmPVkv1rv1MWvNWdnMPvgD6/MHSceVhA==</latexit>

⇣ = �B/⌦
<latexit sha1_base64="KHw4Hbrd14Fkhw4lFOSLo/VNmo8=">AAAB/XicbVDLSgNBEJyN7/iKiicvg0HwFHdFUA+C6MWbCkaF7BJ6J504ZPbBTK8Ql4C/4sWDilf/w5t/4yTuQRMLGoqqbrq7wlRJQ6775ZQmJqemZ2bnyvMLi0vLlZXVa5NkWmBdJCrRtyEYVDLGOklSeJtqhChUeBN2Twf+zT1qI5P4inopBhF0YtmWAshKzcq6/4AER34LFQE/2fHPI+xAs1J1a+4QfJx4BamyAhfNyqffSkQWYUxCgTENz00pyEGTFAr7ZT8zmILoQgcblsYQoQny4fl9vmWVFm8n2lZMfKj+nsghMqYXhbYzArozo95A/M9rZNQ+CHIZpxlhLH4WtTPFKeGDLHhLahSkepaA0NLeysUdaBBkEyvbELzRl8dJfbd2WPMu96rHJ0Uas2yDbbJt5rF9dszO2AWrM8Fy9sRe2Kvz6Dw7b877T2vJKWbW2B84H9+tMJTa</latexit><latexit sha1_base64="KHw4Hbrd14Fkhw4lFOSLo/VNmo8=">AAAB/XicbVDLSgNBEJyN7/iKiicvg0HwFHdFUA+C6MWbCkaF7BJ6J504ZPbBTK8Ql4C/4sWDilf/w5t/4yTuQRMLGoqqbrq7wlRJQ6775ZQmJqemZ2bnyvMLi0vLlZXVa5NkWmBdJCrRtyEYVDLGOklSeJtqhChUeBN2Twf+zT1qI5P4inopBhF0YtmWAshKzcq6/4AER34LFQE/2fHPI+xAs1J1a+4QfJx4BamyAhfNyqffSkQWYUxCgTENz00pyEGTFAr7ZT8zmILoQgcblsYQoQny4fl9vmWVFm8n2lZMfKj+nsghMqYXhbYzArozo95A/M9rZNQ+CHIZpxlhLH4WtTPFKeGDLHhLahSkepaA0NLeysUdaBBkEyvbELzRl8dJfbd2WPMu96rHJ0Uas2yDbbJt5rF9dszO2AWrM8Fy9sRe2Kvz6Dw7b877T2vJKWbW2B84H9+tMJTa</latexit><latexit sha1_base64="KHw4Hbrd14Fkhw4lFOSLo/VNmo8=">AAAB/XicbVDLSgNBEJyN7/iKiicvg0HwFHdFUA+C6MWbCkaF7BJ6J504ZPbBTK8Ql4C/4sWDilf/w5t/4yTuQRMLGoqqbrq7wlRJQ6775ZQmJqemZ2bnyvMLi0vLlZXVa5NkWmBdJCrRtyEYVDLGOklSeJtqhChUeBN2Twf+zT1qI5P4inopBhF0YtmWAshKzcq6/4AER34LFQE/2fHPI+xAs1J1a+4QfJx4BamyAhfNyqffSkQWYUxCgTENz00pyEGTFAr7ZT8zmILoQgcblsYQoQny4fl9vmWVFm8n2lZMfKj+nsghMqYXhbYzArozo95A/M9rZNQ+CHIZpxlhLH4WtTPFKeGDLHhLahSkepaA0NLeysUdaBBkEyvbELzRl8dJfbd2WPMu96rHJ0Uas2yDbbJt5rF9dszO2AWrM8Fy9sRe2Kvz6Dw7b877T2vJKWbW2B84H9+tMJTa</latexit><latexit sha1_base64="KHw4Hbrd14Fkhw4lFOSLo/VNmo8=">AAAB/XicbVDLSgNBEJyN7/iKiicvg0HwFHdFUA+C6MWbCkaF7BJ6J504ZPbBTK8Ql4C/4sWDilf/w5t/4yTuQRMLGoqqbrq7wlRJQ6775ZQmJqemZ2bnyvMLi0vLlZXVa5NkWmBdJCrRtyEYVDLGOklSeJtqhChUeBN2Twf+zT1qI5P4inopBhF0YtmWAshKzcq6/4AER34LFQE/2fHPI+xAs1J1a+4QfJx4BamyAhfNyqffSkQWYUxCgTENz00pyEGTFAr7ZT8zmILoQgcblsYQoQny4fl9vmWVFm8n2lZMfKj+nsghMqYXhbYzArozo95A/M9rZNQ+CHIZpxlhLH4WtTPFKeGDLHhLahSkepaA0NLeysUdaBBkEyvbELzRl8dJfbd2WPMu96rHJ0Uas2yDbbJt5rF9dszO2AWrM8Fy9sRe2Kvz6Dw7b877T2vJKWbW2B84H9+tMJTa</latexit>



d = 1
<latexit sha1_base64="1Ll9DejcNqg+wgw1ZP5rAhVvlqE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9C0YvHisYW2lA2m027dLMJuxOhlP4ELx5UvPqPvPlv3LY5aPXBwOO9GWbmhZkUBl33yyktLa+srpXXKxubW9s71d29B5PmmnGfpTLV7ZAaLoXiPgqUvJ1pTpNQ8lY4vJ76rUeujUjVPY4yHiS0r0QsGEUr3UWXXq9ac+vuDOQv8QpSgwLNXvWzG6UsT7hCJqkxHc/NMBhTjYJJPql0c8Mzyoa0zzuWKppwE4xnp07IkVUiEqfalkIyU39OjGlizCgJbWdCcWAWvan4n9fJMT4PxkJlOXLF5oviXBJMyfRvEgnNGcqRJZRpYW8lbEA1ZWjTqdgQvMWX/xL/pH5R925Pa42rIo0yHMAhHIMHZ9CAG2iCDwz68AQv8OpI59l5c97nrSWnmNmHX3A+vgEniY0+</latexit><latexit sha1_base64="1Ll9DejcNqg+wgw1ZP5rAhVvlqE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9C0YvHisYW2lA2m027dLMJuxOhlP4ELx5UvPqPvPlv3LY5aPXBwOO9GWbmhZkUBl33yyktLa+srpXXKxubW9s71d29B5PmmnGfpTLV7ZAaLoXiPgqUvJ1pTpNQ8lY4vJ76rUeujUjVPY4yHiS0r0QsGEUr3UWXXq9ac+vuDOQv8QpSgwLNXvWzG6UsT7hCJqkxHc/NMBhTjYJJPql0c8Mzyoa0zzuWKppwE4xnp07IkVUiEqfalkIyU39OjGlizCgJbWdCcWAWvan4n9fJMT4PxkJlOXLF5oviXBJMyfRvEgnNGcqRJZRpYW8lbEA1ZWjTqdgQvMWX/xL/pH5R925Pa42rIo0yHMAhHIMHZ9CAG2iCDwz68AQv8OpI59l5c97nrSWnmNmHX3A+vgEniY0+</latexit><latexit sha1_base64="1Ll9DejcNqg+wgw1ZP5rAhVvlqE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9C0YvHisYW2lA2m027dLMJuxOhlP4ELx5UvPqPvPlv3LY5aPXBwOO9GWbmhZkUBl33yyktLa+srpXXKxubW9s71d29B5PmmnGfpTLV7ZAaLoXiPgqUvJ1pTpNQ8lY4vJ76rUeujUjVPY4yHiS0r0QsGEUr3UWXXq9ac+vuDOQv8QpSgwLNXvWzG6UsT7hCJqkxHc/NMBhTjYJJPql0c8Mzyoa0zzuWKppwE4xnp07IkVUiEqfalkIyU39OjGlizCgJbWdCcWAWvan4n9fJMT4PxkJlOXLF5oviXBJMyfRvEgnNGcqRJZRpYW8lbEA1ZWjTqdgQvMWX/xL/pH5R925Pa42rIo0yHMAhHIMHZ9CAG2iCDwz68AQv8OpI59l5c97nrSWnmNmHX3A+vgEniY0+</latexit><latexit sha1_base64="1Ll9DejcNqg+wgw1ZP5rAhVvlqE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUA9C0YvHisYW2lA2m027dLMJuxOhlP4ELx5UvPqPvPlv3LY5aPXBwOO9GWbmhZkUBl33yyktLa+srpXXKxubW9s71d29B5PmmnGfpTLV7ZAaLoXiPgqUvJ1pTpNQ8lY4vJ76rUeujUjVPY4yHiS0r0QsGEUr3UWXXq9ac+vuDOQv8QpSgwLNXvWzG6UsT7hCJqkxHc/NMBhTjYJJPql0c8Mzyoa0zzuWKppwE4xnp07IkVUiEqfalkIyU39OjGlizCgJbWdCcWAWvan4n9fJMT4PxkJlOXLF5oviXBJMyfRvEgnNGcqRJZRpYW8lbEA1ZWjTqdgQvMWX/xL/pH5R925Pa42rIo0yHMAhHIMHZ9CAG2iCDwz68AQv8OpI59l5c97nrSWnmNmHX3A+vgEniY0+</latexit>

NEQ phase diagram under periodic drive
Phase diagram persists under quantum fluctuations 
induced by short-range character of interactions

(perturbative deformations)

0 < ↵ < 2
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NEQ phase diagram under periodic drive
Phase diagram persists under quantum fluctuations 
induced by short-range character of interactions

(perturbative deformations)

0 < ↵ < 2
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J̃0 =
NX

r 6=0

J/r↵
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effective coupling



Time-dependent spin wave theory (reminder)

~S(t) spin waves bath
(N modes)

coupled to
order parameterorder parameterorder parameter

order parameter drags an extensive set of quantum harmonic
oscillators corresponding to spin wave excitations with finite momentum

order parameter drags an extensive set of quantum harmonic
oscillators corresponding to spin wave excitations with finite momentum

expansion is under control till spin-wave density remains small:
✏(t) ⌧ 1
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Dynamically stabilised (many-body) Kapitza phase

energy of the θ=0 spin coherent configuration 

Expand around the unstable paramagn. point θ=0



Dynamically stabilised (many-body) Kapitza phase

energy of the θ=0 spin coherent configuration 

Expand around the unstable paramagn. point θ=0

Fourier transform of the long-range interaction

band of unstable modes!

Static (undriven) model:



Dynamically stabilised (many-body) Kapitza phase

energy of the θ=0 spin coherent configuration 

Expand around the unstable paramagn. point θ=0

Fourier transform of the long-range interaction

band of unstable modes!

Static (undriven) model:

 Effective dispersion relation becomes real for selected driving B(t):  
simultaneous dynamical stabilisation of the whole band of spin waves



Dynamical stabilisation and spin wave density: pre-relaxation

Many-body Kapitza Unconventional ferromagnetic order

Heating (unstable paramagn.)Dynamical ferromagnet

B0/J̃0 = 1.2, ⌦/J̃0 = 8, ↵ = 1, N = 100
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off-resonance with spin-waves band ⌧(heating) / exp(⇠ ⌦/ ˜J0)
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Mori et al. PRL (’16); Abanin et al. PRB (‘17)
⌦ � 4J̃0
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Summary

Impact of quantum fluctuations out-of-equilibrium:

1) novel phases at a dynamical critical point:
chaotic dynamical ferromagnet
Lerose, JM, B. Zunkovic, A. Gambassi, A. Silva (PRL 2018)
+ ArXiv 1807.09797 (2018)

 

2) can be tamed by a periodic drive 
and stablise a many body Kapitza pendulum
A. Lerose, JM, A. Gambassi, A. Silva, arXiv1803.04490 (2018)


